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FOREWORD 

This manual uses the "exploded block" concept whereby functional 
as well as physical descriptions correspond to an overall diagram 
that arranges subsystems Into functional blocks. Thus, the gen- 
eral description of a block In the overall diagram Is expanded to 
more detail In another section. The order of blocks Is maintained 
from one explanation level to the next. 

Detailed functional blocks and figures are shown with keys to 
text in cases where a higher level explanation Is further ex- 
panded. Operational procedures are presented as flowcharts that 
show the step-by-step sequence of actions to be done by the 
operator along with responses expected from the Logic Analyzer. 
These flowcharts may also be keyed to supporting text. 

This "Operator's Manual, Volume 1" provides theoretical and 
operational Information on the 64300. It Is divided Into the 
fol lowing sections: 

• General Description 

• Unpacking and Installation 

• Functional Description/Theory of Operation 

• Controls and Displays 

• Operating Procedures 

Other options, accessories and modifications are covered by 
change pages or Inserts as necessary. 

For detailed theory of operation and repair procedures, see the 
64300 "Service Manual, Volume 2". 



CHANGES TO THIS MANUAL 

This manual will be changed periodically to keep It current with 
Improvements as we make them. Changes start with Service Notes that 
alert field service technicians to critical problem areas and changes 
In maintenance procedures. After a series of these notes are Issued or 
a critical one Is Issued, we will publish change pages, which are the 
remove- the-ol d and Insert-the-new type. When the company prepares a 
change package, It sends announcements to Its users. The change 
packages are available upon request and without charge. 

Record of Changes 

The record of Changed Pages lists all the pages In this book, that are 
deleted, changed pages, added pages, and foldout pages. 

Reader Comment Form 

We have supplied the reader comment form (at the back of this manual) 
to get feedback from our customers. If you are dissatisfied with this 
publication, we want to hear from you. Tell us about Inaccurate 
Information, typographical errors, or missing Information, If you know 
a way to Improve a procedure, please let us know about that, too, When 
filling out the form, please be specific and give the page number, 
line reference, and the paragraph number. If possible. 
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RECORD OF CHANGES 



CHANGE 
NUMBER 


DATE 


TITLE OR BRIEF DESCRIPTION 


ENTERED BY 
(NAME. DEPT.) 
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SAFETY PRECAUTIONS 

As with any electronic equipment, precautions consistent with all 
standard Industrial safety practices must be observed while serving 
this equipment since It contains potential ly lethal voltaqes Anv 

™m 2 +ha+ r , eqUlreS rem ° Wn9 Cab,net cove " s «»><»'< be erformed by" 
qualified service personnel. Always disconnect power prior to 
Inspection or servicing. y M 

Io m ^M men+S ^ ,nc,uded throughout this manual to alert the reader 
to problem areas or situations that could cause loss of data, hardware 
damage, or personal Injury. iioroware 

A WARNING statement precedes the text of procedures that, If not 
strictly observed, could result In fatal Injury to the service 

f If!!;, + AUT ;° N S+ f emen+ preCedeS +he +e *+ <* a Procedure t it 
If not strictly observed, could result In damage or destruction of 
equipment (hardware or software). A NOTE statement h?ghMgh?s 
essential operating or maintenance procedures, conditions. or 
1ZII Y 9 3C+ k\ N ° TES a,so P^vlde information that, though n£ 

cc^fe^nJ 5 he,Pf !i , + ° + ^ understanding of a concept or the 
completion of a procedure. 

NOTE: 
This device conforms to safety class I as per I EC 348- 
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WARRANTY 



DOLCH LOGIC INSTRUMENTS (OLD PRODUCTS ARE WARRANTED AGAINST 
DEFECTS IN MATERIALS AND WORKMANSHIP FOR A PERIOD OF ONE YEAR 
FROM DATE OF SHIPMENT. DURING THE WARRANTY PERIOD, DL I WILL, AT 
ITS OPTION, EITHER REPAIR OR REPLACE PRODUCTS WHICH PROVE TO BE 
DEFECTIVE. 

FOR WARRANTY SERVICE OR REPAIR, THIS PRODUCT MUST BE RETURNED TO 
A SERVICE FACILITY DESIGNATED BY DLL BUYER SHALL PREPAY 
SHIPPING CHARGES TO DL I AND DL I SHALL PAY SHIPPING CHARGES TO 
RETURN THE PRODUCT TO THE BUYER. HOWEVER, BUYER SHALL PAY ALL 
SHIPPING CHARGES, DUTIES, AND TAXES FOR PRODUCTS RETURNED TO DLI 
FROM ANOTHER COUNTRY. 

DLI WARRANTS THAT SOFTWARE AND FIRMWARE DESIGNED FOR USE WITH AN 
INSTRUMENT WILL EXECUTE PROGRAMMING INSTRUCTIONS WHEN PROPERLY 
INSTALLED. DLI DOES NOT WARRANT THAT THE OPERATION OF THE 
INSTRUMENT, SOFTWARE, OR FIRMWARE WILL BE UNINTERRUPTED OR ERROR 
FREE. 

LIMITATION OF WARRANTY 

THE PRECEDING WARRANTY SHALL NOT APPLY TO DEFECTS RESULTING FROM 
IMPROPER OR INADEQUATE MAINTENANCE BY BUYER, BUYER-SUPPLIED 
SOFTWARE OR INTERFACING, UNAUTHORIZED MODIFICATION OR MISUSE, 
OPERATION OUTSIDE OF THE ENVIRONMENTAL SPECIFICATIONS FOR THE 
PRODUCT, OR IMPROPER SITE PREPARATION OR MAINTENANCE. 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. DLI SPECIFICALLY 
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. 

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE 
REMEDIES. DLI SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, 
SPEC I AL , I NCi DENTAL , OR CONSEQUENT I AL DAMAGES , WHETHER BASED ON 
CONRACT, TORT, OR OTHER LEGAL THEORY. 
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SECTION 1 



GENERAL DESCRIPTION 



1.1 INTRODUCTION 



The 64300 fs a modular logic analyzer 
designed around a maximum of four 
Independent 16 channel Data Acquisi- 
tion Blocks (DAB's). This architec- 
ture provides maximum flexibility and 
performance. The 64300 Is shown In 
Figure 1-1. Figure 1-1 also shows the 
DataPak, which fs used for storage and 
retrieval of data and set-ups. 
Various Interface and control con- 
figurations are built-in, and optional 
functions are also available as firm- 
ware plug-Ins. 

1.2 EQUIPMENT DESCRIPTION 

The 64300 is housed In a metal casing 
which features a large handle that 
doubles as a stand for test bench 
appl I cations. Connectors for data and 
clock inputs are provided on the front 
panel. The front panel also contains 
a keyboard for system control, a power 
switch, a CRT display, and a slot pro- 
vided for the Insertion of the DataPak 
cartridge. 

The back panel contains the fuse, 
control and monitoring Interface con- 
nectors, trigger outputs, and bright- 
ness adjustments for the CRT. See 
Figure 1-2 for details. 

1.2.1 Data Acquisition 

Data from the system under test (SUT) 
is Input through the front panel con- 
nectors. External clocks and quali- 
fiers are also applied at this point. 
This allows for multiple Input sensing 
configurations and other special probe 
use. 



TRACE MENU. Signals higher than the 
threshold level are shown as logical 
"I," and signals lower than the 
threshold level are shown as logical 
"0." 



F, a, 

bits 

Into 

and 

and 



1.2.3 Pod Assignments 

There are eight (A, B, C, D, E, 
b) data Input groups, each 8 
wide. These groups are divided 
two probe connectors labelled 3-0 
7-4, corresponding to the lower 
upper nibbles of the 8 bit input byte. 
Signal Input probes, each labelled 
differently, are supplied with the 
Instrument. All probes are elec- 
trically Identical and can be Inter- 
changed without restriction. 

External clocks and corresponding 
clock qualifier signals are connected 
through the same type of probes as 
data signals. The external clock 
Inputs are labelled "CLK," numbers 1, 
2, and 3, as designated In the TRACE 
MENU. "CLK" Number 4 Is used for 
options. 



1.2.4 



Personal Ity 
Modu I es 



Probes/Trace 



For special multi-channel set-ups, the 
ALP's can be replaced by personality 
probes or trace modules available for 
most microprocessors, IEEE-bus, and 
serial Interfaces. 

The personality probe or trace module 
Is connected by a single clip or con- 
nector to the SUT. The probe organ- 
izes and generates control signals 
necessary for a clear display and/or 
d I sassemb I y 1 1 st I ng . 



1.2.2 Input Sensing 

All signals are sensed through high 
Impedance probes using custom hybrid 
circuits. Four of these circuits are 
housed In each Active Logic Probe 
(ALP), which can be used stand-alone 
or mechanically linked to other ALP's. 
The Input signals are compared to a 
threshold level as programmed In the 



1.3 SYSTEM CONFIGURATION 

A typical configuration for the 64300 
is shown In Figure 1-3. This figure 
shows the 64300 with ribbon connectors 
from the front panel data Inputs to a 
typical system under test. In this 
figure, an external clock Is connected 
to Input "3". A TIMING DIAGRAM is 
present on the CRT that shows actual 
time measurement. 
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FIGURE 1-1. 64300 FRONT VIEW 
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FIGURE 1-2. 64300 REAR VIEW 
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1.4 REFERENCE DATA 

Reference data Is divided Into two 
parts: Equipment Specifications and 
Equipment, Accessories, and Documents 
Suppl led. 

Table 1-1, Equipment Specifications 
provides a tabular listing of: 

• Namep I ate Data 

• Power Requirements 

• Functional Characteristics 

• Dimensions 

• Environmental Characteristics 

• Electrical Characteristics 

Table 1-2, Equipment, Accesorles, and 
Documents Supplied provides a tabular 
I I sting of: 

• Quantity 

• Model Number 

• Name 

• Descr I pt I on 



1.5 DESCRIPTION OF SYMBOLS, 
CODES AND ABBREVIATIONS 

Table 1-3 shows a listing of the 
various symbols used throughout this 
manual for functional block diagrams 
and simplified circuit diagrams. 

Table 1-4 provides an explanation of 
codes and abbreviations used through- 
out the documentation In text as we I I 
as block diagrams. 
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Table 1-1. EQUIPMENT SPECIFICATIONS 



NAME PLATE DATA: 



PRDOLCH 1 

mt^— tOr.lC INSTRUMENT^ tNC 

MODEL NO. 1 




BfflDOLCH 

«■■■■ LOGIC INSTRUMENTS 


TYPE | m 


CM 1 


sn. ■ BiH 


l/OLTS HI HZ | 
AMPS 1 


WATTS (MAX.) 
FUSE (5«20> 


H Hi a 



POWER REQUIREMENTS: 



FUNCTIONAL 
CHARACTERISTICS: 



VOLTAGE 



FREQUENCY 



WATTAGE 



BATTERIES (2) 



FUSING 



APPLICATION 



110 or 220 VAC (+10*/-25$); (Pre- 
set at factory) 



47-63 Hz. 



230 W Maximum 



G.E. Data Sentry Nl-Cad. 
3.6V 



110 V - 2 Amps (Slow/Blow) 
220 V - 1 Amp (Slow/Blow) 



SIGNAL INPUTS 
(64300 and ALP) 



Logic analysis of microprocessor 
based and other digital systems. 
Provides for Input, sampling, 
tracing, triggering, recording, 
comparison, search, memory 
control, file manipulation, and 
display of all digitally based 
functions. 



Number-77: 



Impedance 



64 data, 
4 external 

clocks, 

and 
9 clock 

qual If lers 



1M Ohm/IOpF 
at probe tip. 
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Table 1-1. EQUIPMENT SPECIFICATIONS (continued) 



FUNCTIONAL 
CHARACTERISTICS: 



SAMPLING 
FUNCTIONS 



Threshold 



- TTL (Preset 
to + 1.4 V) 



ECL (Preset 
to - 1.3 V) 



VI + V2 
programmable 
from -9.9 V 
to +9.9 V 
in 0.1 volt 
Increments. 
(Pre- Set to + 
2.9 Volts) 



Internal Clock 

External Clocks 
Ext. Clock Rate 
Setup Time 



20 ns to 
500 ms 



Hold Time 



- 3 



- DC to 50 MHz 



Data 15 ns 
before ac- 
tive clock 
edge. 

Data stable 2 
ns after ac- 
tive clock 
edge. 



Qual If lers 



Simultaneous 
Clock 



- 3 



Latch Mode 



Independent 
internal or 
external 
programmed 
"OR" func- 
tion aval lable 



5 ns with 
250 milli- 
volts thre- 
shold over- 
drive. 
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Table 1-1. EQUIPMENT SPECIFICATIONS (continued) 



FUNCTIONAL 
CHARACTERISTICS: 



TRIGGERING 
FUNCTIONS 



Sequential 
Trigger 



Word Size 



- 12 Levels. 



Up to 48 
bits wide. 



Code Selection - 



Pass Counters 



TRIGGER AND 
TRACE MONITOR 



SOURCE AND 

REFERENCE 

MEMORIES: 



Recording Delay- 



Trlggerwords 
may be spe- 
cif led as: 

Binary 

Hex 

Octal 

Positive 

Negative 



User 

program- 
mable event 
counter on 
each level 
from 1 to 255 
counts. 



0-8192 counts 
of Internal or 
external clock 
before record- 
ing Is stopped. 



Pretrlgger Samp I 
Trigger Tracing 
Trigger Delay 
Slow Clock(s) 



Ing 



Size 



48 bits by 
1000 words 
(Source) 
and 48 bits 
by 1000 
words (Refer- 
ence memory) 

16 bits x 512 
words burst 
memory . 
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Table 1-1. EQUIPMENT SPECIFICATIONS (continued) 


FUNCTIONAL 
CHARACTERISTICS: 




Organization - IK Format 

3 blocks 
16 x 1K 
words. 

2K Format 
1 block, 16x 
2K words and 
1 block, 16x 
IK words. 


FILE 
MANIPULATION 


DataPak - Configuration 
Table storage of menu 

set-ups and 

data. 




COMPARE 
FUNCTIONS 


Halt If - R=S, f¥S 
Count If - R=S, F#S 
Compare Limits - Portions of 
Source 
Memory 
can be 
compared 
to Reference 
Memory. 

Compare Skew - Bit and 
Byte 
comparison. 




SEARCH FUNCTIONS 


S = R 

Sequence 
Word 


DIMENSIONS: 


SIZE 
WEIGHT 




Height 


Width 


Depth 






241 


483 


673 


mm 
In. 




9.5 


19.0 


26.5 




30 kg (65 lbs) Including 
standard accessories. 
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Table 1-1. EQUIPMENT SPECIFICATIONS (continued) 


ENVIRONMENTAL 
CHARACTERISTICS: 


OPERATING 
TEMPERATURE 


Range from to 50 degrees 
Centigrade ambient temperature 


ELECTRICAL 
CHARACTERISTICS: 


MAXIMUM 
VOLTAGE 


+/- 50 Volts contlnous; +/- 250 
Volts transient 


VIRTUAL 
GROUND 


Contlnous GND potential 
differences up to +/- 5 Volts 
between 64300 and SUT 
are compensated for. 
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Table 1-2. EQUIPMENT, ACCESSORIES AND DOCUMENTS SUPPLIED 


OTY. 


MODEL 
NO. 


NAME 


DESCRIPTION 


1 


64300 


64 Channel Logic 
Analyzer System 


Logic Analyzer upgradable to 
a variety of advanced hard- 
ware and software configura- 
tions. 


1 


GPIB/ 
IEEE 488 


General Purpose 
Interface Board 


Allows remote control /- 
monitoring of 64300 func- 
tions (Parallel). GPIB 
connected through IEEE 
488 connector. 


1 


RS-232C/ 
V24 


RS-232C Interface 


Allows remote control /- 
monitoring of 64300 
functions (Serial). 


1 


88399N-1 


64300 
Operator's Manual 


Volume I, which describes 
operation of the 64300. 


' 


VC 625 


Video Adapter 


Allows for external video 
monitor connection. 



r-n 



tiB^y^N 



Symbol 






monooo 



CJ 






O 



Meaning 



CRT Display or other Hardware 



Pushbutton or Panel Control 



Start or End 



Operation (or user) Decision 



Internal Logic Analyzer Decision 



Process 



Internal Logic Analyzer Process 



Off -Page Connector 



On-Page Connector 



Table 1 -4. Symbols 
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Symbol 



+ 



£ 



© 



P 



/ 


/ 




/ 



Meaning 



Major Functional or Signal Flow 
Secondary Functional or Signal Flow 
Connection or Multiplication of Function or Signal 

Major Data or Function Transfer 

Key to Text or Note 

Signal or Function Flow Name 



Major Function (Level 1) 
(Sometimes may be Shaded) 



PCB or other Hardware (Level 2) 



Subf unction (Level 2 or 3) 



Table 1 -4. Symbols 
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Table 1-3. CODES AND 


ABBREVIATIONS 


Abbreviation 


Meaning 


ALP 


Active Logic Probe 


BIN 


Binary 


CLK 


Clock 


CRT 


Cathode Ray Tube 


CUR or W C" 

DAB 
DAC 


Cursor 

Data Acquisition Block 

Digital -To- Analog Converter 


DEC 


Decrement 


ECL 


Em I tter-Coup 1 ed-Log I c 


ENT 


Enter 


GPIB 


General Purpose Interface Bus 


HEX 


Hexadecimal 


INC 


1 ncrement 


INT 


Internal 


KBD 


Keyboard 


LAM 


Logic Analyzer Monitor 


LAT 


Latch (Mode) 


NEG 


Negative 


OCT 


Octal 


PB 


Pushbutton 


PCB 


Printed Circuit Board 


POS 


Positive 


REF or "R" 


Reference (Memory) 


RS - 232 


Serial Interface 


S 


Set Point 


SAM 


Sample (Mode) 


SBLA I 


Single Board Logic Analyzer 
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Table 1-3. CODES AND 


ABBREVIATIONS (continued) 




Abbreviation 


Meaning 


SEQ 


Sequence 




SRC or M S n 


Source (Memory) 




SRCH 


Search 




STP 


Stop 




SUT 


System Under Test 




TTL 


Trans F stor-To- Trans J stor 


Logic 


TRG or "T" 


Trigger Point 




VI 


Variable Voltage 1 




V2 


Variable Voltage 2 





f~f? 



SECTION 2 
UNPACKING AND INSTALLATION 



2.1 GENERAL 

Information required for unpacking and 
preparation for use Is contained In 
the following section. Reshipplng In- 
structions are Included In case the 
device must be returned for calibra- 
tion or repair. 



2.2 UNPACKING 

Refer to Figure 2-1 for an Illustra- 
tion of the unpacking sequence. Open 
the 64300 packaging carefully. The 
64300 Is packaged In a plastic covered 
form-fitting foam. Remove the equip- 
ment and verify that the shipment Is 
complete according to the shipping 
list. You should find an operating 
manual and power cord. 

Perform the following visual Inspec- 
tion to determine that no damage has 
occurred during shipment: 

• Check for loose or missing screws, 
controls, etc. 

• Check connectors for damaged pins. 

• Check that controls operate freely 
and all labels are legible. 

• Check for visible damage, e.g. chip- 
ped or broken controls, scratches, 
dents to case. 



2.3 WARRANTY INFORMATION 

If the Instrument Is damaged In any 
way or does not operate In accordance 
with the operation Instructions, 
notify the Dolch distributor or the 
Dolch service department Immediately. 
In case of physical damage, the ship- 
ping agent should also be notified. 
The Dolch warranty conditions are 
given In the front of the manual. 

Retain packaging material and shipping 
carton for inspection If the Instru- 
ment Is damaged. 





FIGURE 2-1. UNPACKING SEQUENCE 
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2.4 PRE-POWER PROCEDURES 

The 64300 features self-test capabili- 
ties that allow for easy Installation 
and power-up procedures. The following 
section provides details for these 
procedures. 

2.4.1 Installation 

Refer to Figure 2-2 for recommended 
Installation steps. When the 64300 Is 
unpacked. It may be placed In a stan- 
dard test bench set-up by pressing 
both large buttons on the side of the 
case to release the handle. Release 
both buttons to lock the handle Into 
place as a stand. 

Install the Power Cord supplied. Refer 
to specific option documentation for 
details on other special configura- 
tions and their Installation, as well 
as additional connections to the rear 
panel as necessary. 

2.4.2 Power Requirements 

The 64300 operates on 100, 110, 220 or 
240 VAC, 50/60 Hz. Check the silk- 
screen nomenclature under the power 
connector for the proper voltage to be 
supplied. Also see Table 1-1. If the 
voltage Is to be changed, It will be 
done at the factory. 



2.5 INITIAL TURN-ON/CHECK-OUT 
PROCEDURES 

Verify that all pre-power procedures 
have been done. See Figure 2-3 and 
proceed as fol lows: 

1) Set the front panel POWER switch to 
ON. The 64300 will show random 
blinking symbols for a few se- 
conds. 

2) Verify that the "POWER UP SELF TEST 
COMPLETE!" display Is present on 
the CRT after approx. 15-30 se- 
conds, depending on the options 
Installed. If the "N0N VOLATILE 
FILE TEST FAILED" message Is re- 
ceived, it may be Ignored. This 
message simply indicates that there 




POWER 
SWITCH 




POWER 
CORD 



FIGURE 2-2. INSTALLATION STEPS 
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MENU 
PUSH BUTTON 




POWER 
SWITCH 




POWER UP SELF TEST COMPLETE! 

M. IDENTIFIED SOFTWARE PACKAGES 
9.4851-01 K-HflIN SOFTWARE 
9.4851-87 B-EXTENDED TRIGGER 



W. ROM TEST CORRECT 

••.NONVOLATILE RAM TEST CORRECT 
CI. PROM TEST CORRECT 



ENTRY - ROLL OR EDIT 

FORMAT SPECIFICATION FILE-21 

START-MiiXIlM I N T . C L K ■■»«■« 

RC> ~~" 

C8.D 

E»,F 

TRIGG. DEL AV-M«III«1 POD SKEW-0000 

PODS LEVEL FORMAT NODE CLOCK 

A8.B ■•*«■ !•■»■ IWmiM MM>M 

C8.D MHMWI IK IMniN MMMMM 

ES.F ••*«■»■ IK MMKHM laBfliatl 

CLK LEVEL SLOPE --QUALIFIER-- 

1 !••«■»■ MM liaMI ?■«•■ 3IMM 

2 ••■*■» l«M 1MM 2M*M 3 MM 

3 ■■■•««■ !«»■ 1M0M 2IOMI 3MMI 

THRESHOLBVl'IMHIl V2> 



are no set-ups Fn the "DATAPAK 
FILE" memory. This will not affect 
normal operation of the analyzer. 

3) The "POWER UP SELF TEST COMPLETE!" 
message consists of the following 
parts: 

A) Part 1 - Lists software packages 
and/or options that have been 
Installed In the device, with 
the revision number In effect. 

B) Part 2 - Shows the result of 
Internal RAM test. A defect 
will be shown as a "I" In In- 
verse video, Indicating the RAM 
cell affected. If this message 
Is shown, refer to the Service 
Manual for details. 

C) Part 3 - Shows the result of 
Internal PROM test. A defect 
will be shown as a number In 
Inverse video, Indicating the 
PROM location affected. If this 
message Is shown, refer to the 
Service Manual for details. 

Make a note of any power-up problems. 
Press and release the "MENU" push- 
button. The "POWER UP" message Is 
cancetied from the CRT. Verify that 
the TRACE MENU (FORMAT SPECIFICATION) 
Is displayed. 

If any of the above procedures falls 
to result In a successful Turn-On, try 
them again. If the analyzer Is still 
unable to operate, call the factory 
for assistance. 



2.6 TURN-OFF PROCEDURE 

Nothing fancy — Just turn the power 
switch OFF. However, you may want to 
save your set-ups so see Section 5.6 
for details. 



FIGURE 2-3. TURN-ON 
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2.7 REPACKING FOR SHIPMENT 

If reshlpment is required, the device 
should be repacked In the original 
packaging. If this Is not available, 
pack the device using sufficient 
packing and a solid cardboard or 
wooden box. If repacking for device 
repair Is necessary, inform your 
local representative. Enclose a note 
with the device describing the mal- 
function, damage, etc. with the com- 
pany name, address, and department. 

Shipment should be made to the Dolch 
service department or supplier, as 
listed on the back cover of this 
manual . 



In the event that an Instrument has 
been damaged In shipping, a damage 
report will be made at Dolch and a 
copy will be forwarded to you. Dolch 
is not responsible for any damage 
Incurred In shipping, and claims 
should be settled directly between the 
customer and the freight carrier. 
Before repair work can begin, a verbal 
P.O. Is required with a hard copy to 
fol low. 

See the Warranty for additional 
details, and please call us at the 
factory If you have any questions. 



2.8 SHIPPING INSTRUCTIONS 



Before sending In an 
repair, please read 
Instructions: 



Instrument for 
the fol lowing 



1) Call one of our Customer Service 
Departments and request a Return 
Material Authorization (RMA) num- 
ber. We will need the model 
number, serial number, the name and 
phone number of someone to contact 
concerning the repair, and the 
reason for repair. 

2) Please Include a packing list de- 
scribing the problems In detail. 
Include the name and phone number 
of the user. 

3) Reference the RMA number on all 
documents and on the outside of the 
shipping container. 

4) Package the Instrument per the 
Instructions given in Figure 2-4. 
To prevent any shipping damage, 
package It securely, with the han- 
dle folded back onto the cover 
(eighty percent of all shipping 
damage Is to the handte assembly — 
due to Improper packing). 




FIGURE 2-4. REPACKING 



5) Ship the Instrument prepaid to the 
closest authorized Dolch service 
center. 
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SECTION 3 
FUNCTIONAL DESCRIPTION/THEORY OF OPERATION 



3.1 GENERAL 

This section Is divided Into two 
parts: the first provides a func- 
tional description of hardware ele- 
ments, while the second provides the 
operational theory of the 64300. 
Figure 3-1 shows the top view of a 
64300 with cover removed. Figure 3-2 
shows an overall hardware function 
diagram, with keys to text. Figure 3- 
3 shows the overall operating sequence 
of the 64300. Figures 31, 3-2, and 3- 
3 are located In the back of this 
section. 

3.2 OVERALL HARDWARE FUNCTION 
DIAGRAM 

Refer to Figure 3-2 for details In the 
following discussion. Circled numbers 
are annotated to correspond to each 
subtitle In this section. 

3.2.1 Input Function 

The Input Function Is shown In (?) . 
This represents the first stage of 
operation. Incoming data Is digitized 
and conditioned to ECL logic through 
the logic pods, which then pass the 
data to the Input PCB's. Pod connec- 
tion to the Input PCB's Is through the 
front panel connectors, label led as 
fol lows: 



Pods 



Input 



A 


3-0, 


7-4 


B 


3-0, 


7-4 


C 


3-0, 


7-4 


D 


3-0, 


7-4 


E 


3-0, 


7-4 


F 


3-0, 


7-4 


a 


3-0, 


7-4 


b 


3-0, 


7-4 



The standard Input PCB contains line 
receivers, and, for channel group A + 
B only, additional glitch capturing 
circuitry. 



3.2.2 Clocking Function 

The Clocking Function Is shown In (2). 

It is comprised of the Tlmebase PCB 
and Clock/Qualifier Pods. Up to four 
external clocks and qualifiers and an 

Internal sample clock (20 ns to 500 ms 
and 3.3 ns to 10 ms) can be assigned 
to the appropriate recording blocks. 
The selected clock edge latches the 
digitized Information on the appro- 
priate Input PCB with every active 
edge. The Tlmebase PCB provides the 
clocking function with two types of 
output: Internal clock or external 
clock with qualifiers. 

3.2.2.1 Clocks. The Internal Clock 
Is used for asynchronous samp I ing. 
Note that the maximum sample rate In 
the IK Format (48 bit word) Is 20 MHz 
(50 ns). In the 2K Format (32 bit 
word), there are two sampling rates: 

1) Pods A + B are combined with C + 
D, and Pods E + F are turned OFF 
(Interlace mode, 16 x 2000 bits) 
or clocked Internally; In which 
case the maximum sample rate Is 
50 MHz (20 ns). 

2) Pods A + B are combined with C + 
D, and Pods E + F are turned ON 
(Interlace mode 16 x 2000 bits); 
In which case the maximum sample 
rate Is 20 MHz (50 ns). Note 
that the maximum sampling rate 
using External Clocks, either in 
IK Format (48 bit words) or 2K 
(32 bit words) Is 25 MHz. The 
maximum sampling rate using In- 
ternal clocks for the high speed 
channels a + b Is 300 MHz (3.3 
ns) . 
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3.2.2.2 Qualifiers. All four (4) 
external clocks and qualifiers may be 
assigned as desired. The maximum 
external clock rate specified for IK 
or 2K Formats Is 25 MHz. This al lows 
for different external clocks that may 
be completely out of phase and asyn- 
chronous. Note that recording problems 
may occur between the 64300 and the 
SUT If clock or qualifier frequencies 
are higher than specified. 

3.2.2.3 Clock and Qualifier Pods. 
These pods are electrically Identical 
to the data pods. The only difference 
between data, clock, and qualifier 
pods Is In the labelling on the con- 
nectors. 

3.2.3 Memory Block 

The Memory Block Is shown In Q) . This 
function Is provided by the DAB's — one 
for each memory PCB. Data from Input 
PCBs Is stored In the appropriate DAB, 
which contains some control logic, 16 
x 1K memory, and Trigger Word recogni- 
zers. The DAB memory Is filled with 
data from the Input PCB, depending on 
the status of an additional qua I I- 
flcatlon control line (see clocking 
function®. In the standard version, 
this line Is held In a particular 
state so that every event will be 
stored, but, optionally, the line may 
be used for sophisticated data 
qual If Icatlon. 

3.2.3.1 Memory Formatting. The three 
Data Acquisition Blocks (DAB's) may be 
formatted In the following ways: 

• 1K Format - where the three blocks 
are In parallel, each 1K deep with 
16 bit words. 

• 2K Format - where blocks A + B and C 
+ D are combined, and E + F are also 
In "samp ling" mode, SAM, with 16 bit 
words. 

• 2K Format - when blocks A + B and C 
+ D are combined, and E + F are 
turned OFF (32 bit word). 



• The 300 MHz DAB memory format Is 
always 500 bits (.5k) deep x 16 
channels. It cannot be changed. 

In the 2K Format, Input data available 
to DAB A + C Is also combined with DAB 
B + D. This switching occurs In an 
alternating fashion (Interlace tech- 
nique). Therefore, from the user's 
point of view, the memory depth of 
recording block A + C will be doubled. 
B + D Is no longer available. Re- 
cording block E + F can be shifted 
relative to the pod-skew parameter 
defined In the TRACE MENU. See the 
Operating Procedures section of this 
manual for detal Is. 

3.2.3.2 Burst Memory PCB The Burst 
Memory PCB, @ , receives data 
directly from Pod group connection "a 
+ b." The Burst Memory PCB has the 
fol lowing features: 



• Independent Time base Is 
with the Time Base PCB. 



comb I ned 



• Block "E + F" Is used as the 
display buffer for "a + b" In the 
Timing Diagram. 



• Block "E + F" Is stl 
In the List Display. 



aval I able 



• Triggering from the Trigger PCB Is 
the same as for the other 48 
channels. 

3.2.3.3 Reference Memory. For each 
DAB PCB, a Reference Memory exists 
which Is equal In size to the re- 
cording block. Both memories can be 
compared automatical ly In the Compare 
Mode. 

This Is possible only If both memories 
are equal ly formatted (same number of 
blocks used, same recording mode, same 
pod-skew). The Reference Memory Is 
formatted automatically when the 
Source Memory Is copied to the Refer- 
ence Memory. See paragraph 5.5.2.3 
for deta lis. 



3-2 



88399N 



3.2.4 Triggering/Trace Control 
Function 

The Triggering/Trace Control Function 
Is shown In (4) . It Is comprised of 
the Control PCB (not shown) and the 
Trigger PCB. 

The Control PCB Is used to generate 
common signals for controlling the 
complete trace sequence of the Logic 
Analyzer (trigger delay, pod-skew. 
Interlace). This board Is flexible In 
the sense that any further modifica- 
tion of the DAB's memory depth, trig- 
ger and data qualify capabilities will 
not Influence Its operation. 

The Trigger PCB receives the outputs 
of all Trigger word recognizers, 
and/or data-qual If Icatlon word recog- 
nizers, from the DAS's Inputs. It 
then combines them to perform all 
sequential trigger functions. This 
board Is also used to control the 
Trigger function of the Burst Memory 
PCB. 

3.2.5 Microprocessor Control 
Function 

Control over a I I 64300 functions Is 
exercised by a Z80 type microproces- 
sor. This function, (J), is provided 
by the CPU PCB, where the Z80 resides, 
and the associated memory PCB's. 

The Microprocessor Control Function 
controls the Internal communication 
bus as we 1 1 as 64300 interface to 
outside devices. 

3.2.6 Operator Input Function 

The normal Input of system control and 
parameter manipulation Is by the front 
panel keyboard. This Is shown In (§) . 
Al I front panel pushbuttons are con- 
nected to the keyboard PCB, which is 
situated immediately behind the front 
panel plate. 



3.2.7 Display Function 

The Display Function Is shown In (7). 
It consists of the CRT, which is the 
primary monitor for all 64300 and 
operator Interaction. The Character 
Generator PCB and Raster Counter PCB 
are associated with the actual CRT. 

3.2.8 Remote Control Function 

The Remote Control Function Is shown 
In (§). The Threshold/GPIB PCB In- 
cludes circuits for setting variable 
Input data and qualifier voltages, as 
well as the General Purpose Interface 
Bus (GPIB). See Appendix A of this 
manual for details of GPIB operation. 

The GPIB Interface allows the user to 
control most functions of the 64300 
remotely with the IEC bus. (Note that 
our Internal IEC bus and external 
connector both correspond to the IEEE 
488). Furthermore, It enables the 
transfer of data recordings to other 
GPIB compatible devices. Therefore, 
several types of remote control Inter- 
faces are possible at any one time: 



• GPIB/ IEEE 488 

• RS 232C/V24 (without modem 
lines) 



control 



• Optional 
control ) 



(full RS 232C with modem 



3.2.9 Optional Function 

The Optional Function Is shown In ® . 
Options Installed may be accessed by 
using the "Option" pushbutton. There 
may be five software options avail- 
able. However, some options require 
additional hardware support. One slot 
In the card cage Is reserved for fur- 
ther harware expansions. The micro- 
processor detects the added features 
automatically and Indicates their 
presence In a directory Immediately 
after power-up. 



3-3 



68399N 



3.2.10 Internal Communication Bus 

A 1 1 64300 PCB's are connected to the 
microprocessor system (Z80) by a stan- 

Sdlzed Internal communication bus, 
Every board can be changed, 
I fled, replaced, or added without 
affecting the system architecture. 
This capability forms the basis for 
future options. 



3.3 OVERALL OPERATING SEQUENCE 

Refer to Figure 3-3 for details In the 
following discussion. Each part of 
the overall operating sequence of the 
64300 Is referred to In the following 
sections. 



The 64300 
modes : 



operates In four basic 



• Pre- Record Programming 

• Data Recording 

• Data Analysis 

• Fi le Manipulation 

The 64300 can be considered as a shift 
register Into which data Is clocked 
continuously until a trigger event 
stops the recording. All parameters 
necessary to control the actual re- 
cording are Inputted to the 64300 
during the Pre-Record Programming Mode 
of operation. See paragraph 5.3. 

During the Data Recording Mode, the 
Logic Analyzer samples all data until 
It finds the pre-programmed trigger 
conditions to Initiate a stop of the 
recording. See paragraph 5.4. 

During the Data Analysis Mode, the 
Logic Analyzer can be ordered to re- 
call previously recorded data In a 
variety of manners and formats. In 
this mode, functions allow for search- 
ing through the data and for control- 
ling the memory contents Itself. See 
paragraph 5.5. 

The File Manipulation Mode allows the 
operator to store and recal I various 
test set-ups for future use. See 
paragraph 5.6. 



3.3.1 Pre-Record Programming Mode 

This mode of operation Is best thought 
of as the time when the user tells the 
64300 the fol lowing: 

• What to do 

• How to do It 

• When to do It 

One Important note to be made Is that 
the use of the word "Trigger" has a 
somewhat different meaning than nor- 
mal, especially to those who are 
accustomed to oscilloscope operation. 
The Trigger Word Is a particular piece 
of digital data that you tell the 
logic analyzer to look for. The 
analyzer then begins to record In- 
coming data (you tell It when and how 
to record). When It recognizes the 
Trigger Word, It will cease recording 
after a pre- selected time delay. 

Control over the sequence and type of 
recording to be done Is provided by 
the following functions: 



Trace (Format Spec) 

Trigger (Trigger Sequence) 

Compare 

Set- Up Monitor 

Opt I on (s) 



3.3.1.1 Trace Function. The TRACE 
MENU provides control over the Trace 
Function. This function allows the 
user to select when the recording will 
be made, which memory format to use, 
how much data will be recorded before 
and after the Trigger Word Is recog- 
nized, what pods will be used as data 
Inputs, what type of sampling will be 
done by the various memory blocks, and 
what kind of clocks will be used. 

3.3.1.2 Trigger Function. The Trig- 
ger Function allows the user to 
program the Trigger Word(s) to look 
for and how to look for them. This Is 
done with the TRIGGER MENU and the 
TRIGGER WORD DEFINITION pages (1 +2). 

The TRIGGER MENU a I lows for extremely 
complex sequences of events to be 
programmed through many levels. The 
organization Is as follows: 
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• 12 levels 

• 4 sequences 

• 3 levels per sequence 

Using the TRIGGER MENU, the 
can program branches, Jumps, 
conditional operation. 



Note that the COMPARE MENU also 
tures a separate Set-up Monitor. 



fea- 



operator 
loops and 



The 
al low 
words 
tlon, 
long. 



TRIGGER WORD DEFINITION PAGES 
the user to program up to 12 

for Trigger or Trace. In addl- 
each word may be up to 48 bits 



3.3.1.3 Compare Function. The 
Compare Function al lows the 64300 to 
"compare'' Information previously 
transferred (S -> R) Into "reference" 
memory with a new recording of data. 
This function Is particularly useful 
when one wishes to check the perform- 
ance of the SUT against Itself or a 
reference. The COMPARE MENU provides 
the control over this function. 

With the COMPARE MENU, It Is possible 
to select the beginning and ending 
addresses, skew range, compare mode, 
and compare conditions for test. The 
menu provides a running count of 
cycles and the times the pre-program- 
med conditions have occurred. 

3.3.1.4 Se-r-Up Monitor Function. 

While programming parameters of the 
64300, the user may cal I the Set-Up 
Function by pressing the MONITOR push- 
button. The analyzer will respond 
with one of two types of messages on 
the Set-Up Monitor Display. The first 
type of display Indicates a "Valid 
Set-Up". This message shows a summary 
of programmed parameters. The second 
type of message Is one that displays 
"Set-Up Results" to Indicate that 
there Is an Invalid or wrong combina- 
tion of parameters programmed. This 
type of message will appear when an 
incorrectly programmed recording Is 
attempted. 

The Set-Up Monitor can monitor only 
programmable parameters relating to 
the Internal structure of the 64300. 
It cannot monitor set-up conditions 
external to the analyzer. 



3.3.1.5 Option Function. Some op- 
tions that are Installed In the 64300 
may be called for use In the Pre- 
Record Programming Mode. The Option 
Table Is displayed when the MENU push- 
button Is pressed. The user may then 
select the option desired by pressing 
the OPTION pushbutton. See paragraph 
5.3.6 for details. 

3.3.2 Data Recording Mode 

0""ce(the user has programmed the Pre- 

Record parameters and has started the 
recording process, the analyzer steps 
through the three phases which are 
typical for each data recording. 
These phases are as follows: 

• Pretrlgger Sampling 

• Trigger Trace 

• Trigger Delay 

The Pretrlgger Sampling phase Is a 
process whereby the analyzer readies 
Itself to recognize the trigger 
word(s) programmed. This phase en- 
sures that with a new recording the 
analyzer is completely filled with 
actual data. Every recording block 
must get enough clocks (memory depth 
minus trigger delay time) before It 
can accept a trigger word. Each re- 
cording block is Independent of the 
other. Data Is clocked In during the 
Pretrlgger Sampling Phase, In accord- 
ance with the Instructions given the 
analyzer. When all three DBAs are 
finished sampling data, the analyzer 
Is ready for the Trigger Trace phase. 

The Trigger Trace phase Is active when 
the analyzer steps from sequence to 
sequence, searching for the programmed 
trigger word(s) conditions. Each re- 
cording block searches for the trigger 
word at Its Input with the assigned 
trigger word sample clock. Since 
these clocks can differ In frequency 
and phase, the trigger events coming 
from each DAB's word recognizer must 
be synchronized with a trigger word 
sample clock, as programmed. The se- 
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quentlal search Is programmed In the 
TRIGGER MENU (Pre-Record Programming 
Mode), which can cause the sequence to 
either Jump to the next level or re- 
start the search from the beginning. 

The Trigger Delay phase begins once 
the trigger word conditions have been 
met. When the trigger Is found, each 
DAB must sample post- trigger data 
according to the programmed trigger 
delay. This delay Is counted In 
clocks, which were selected previously 
for recording. Thus, each DAB can 
stop recording Independently of other 
recording blocks. 

3.3.2.1 Trace Monitor Function. 
During a recording, the trace activity 
of the analyzer may be displayed by 
pressing the MONITOR pushbutton. The 
activity, through all phases of re- 
cording, Is presented In a bar graph 
manner. When the graph "blinks" on 
any of the recording blocks, that 
phase (for that block) Is active. The 
Trace Monitor Is shown In the top 
portion of the display. See Section 
5.4. 

3.3.2.2 Trigger Monitor Function. 
During a recording, the sequences of 
the TRIGGER MENU program may be dis- 
played by pressing the MONITOR push- 
button. As each clock cycle or event 
is reached for the levels programmed, 
the counter Is Incremented (number of 
events, clock cycles, etc.). This dis- 
play serves as a running "score card" 
of the TRIGGER MENU program because It 
duplicates exactly the Instructions 
as programmed In the TRIGGER MENU. 
This monitor Is shown on the bottom 
part of the TRACE/TRIGGER Monitor. 
See Section 5.4. 

3.3.3 Data Analysts Mode 

Once a recording has been made, the 
user may begin to analyse the data 
recorded In a variety of manners as 
fol lows: 



• Arrange data In a DATA LIST, TIMING 
DIAGRAM or 300 MHz BURST MEMORY 
DISPLAY so that It is represented as 
clearly as possible. The user may 
do so by deleting channel groups, 
selecting different formats, etc. 

• Allow the 64300 to analyse data with 
automatic search functions. These 
Include source reference compari- 
sons, searching for a word In 
memory, searching for a string of 
words, etc. 

• Transfer the recorded data to the 
Reference Memory, search for a 
string of words, etc. 

• Transfer the recorded data to the 
reference memory. When It Is so 
stored, It can be formatted for 
further comparisons as reference or 
for history only. 

• Transmit the data through the GPIB 
or a serial Interface to an Intelli- 
gent remote station. 

The principle displays/functions used 
In the Data Analysis Mode of operation 
are the Timing Function and the List 
Function. The Memory and Search Func- 
tions are shared between them. In 
addition, options for each may also be 
cal led, as available. 

3.3.3.1 Timing Function. The Timing 
Function Is displayed with the TIMING 
DIAGRAM and the 300 MHz BURST MEMORY 
DISPLAY. These show, In graphic form, 
the logical state (Binary) of each 
channel recorded. The user may make 
time measurements, add or delete chan- 
nels to the display, rearrange chan- 
nels displayed, and change other pro- 
grammed parameters. In addition, 
powerful memory and search functions 
can be cal led to further enhance 
analysis capabilities. 
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3.3.3.2 List Function. The List 
Function Is shown with the LIST 
DISPLAY. This shows, In tabular form, 
the memory locations, the logical 
state on each channel, and pod group 
assignments as programmed. As In the 
TIMING DIAGRAM, the user may utilize 
powerful search and memory functions. 
A useful feature of the List Function 
Is that the user can go from the 
TIMING DIAGRAM to the LIST DISPLAY, 
alternatively, and find corresponding 
Information. 

3.3.4 File Manipulation Mode 

The File Manipulation Mode Is a 
"save" file function. The DataPak Is 
used to store and recal I set-ups or 
reference data through the use of the 
DATAPAK TABLE. 

3.3.4.1 DataPak Table. The DATAPAK 
TABLE provides access to the DataPak 
memory contents. It Is used to mani- 
pulate the Interchangeable, non- 
volatile DataPak memory cartridge that 
expands the machine's Internal (Refer- 
ence) memory. 
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FIGURE 3-1. 64300 -TOP VIEW 
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FIGURE 3-2. OVERALL HARDWARE FUNCTION DIAGRAM 
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FIGURE 3-3. OVERALL OPERATING SEQUENCE 
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SECTION 4 
CONTROLS AND DISPLAYS 



4.1 GENERAL 

In this section, the location and 
function of all controls, Indicators, 
displays, menus and connectors are 
Identified. In addition, the proce- 
dures necessary to gain access to the 
various menus and displays that con- 
trol 64300 operating parameter are 
given. Note that this portion of the 
manual does not provide details on 
theory or operation of the elements 
identified. See Section 5 for opera- 
ting procedures. 



4.2 CONTROLS 

Refer to Figures 4-1 A and 4-1 B for an 
overall view of the 64300. The major 
elements of this device are backpanel 
controls, data acquisition connectors 
and devices, the keyboard and the CRT. 
The CRT produces Interactive menus, 
displays and monitors. 

4.2.1 Backpanel Controls 

Figure 4-2 shows the location of al I 
backpanel controls and connectors. 
Table 4-1 gives the function of each 
control with keys to Figure 4-2. 

4.2.2 Data Acquisition Connectors 

Figure 4-3 shows the Data Acquisition 
Connectors, which form the lower part 
of the front panel. The Data Acquisi- 
tion Connectors are comprised of three 
parts: High Speed Input Pods, Stan- 
dard Input Pods, and External Clock 
and Qua' If ler Pods. 

4.2.2.1 300 MHz Burst Memory Input 
Pods. These are divided Into two 
parts, labelled a and b respectively. 
Each pod Is separated Into two four- 
bit connector groups — the first of 
which is for data bits through 3, 
and the second, which accommodates 
data bits 4 through 7. These two 
groups are used only for the 300 MHz 
Burst Memory. 



4.2.2.2 Data Input Pods. These are 
divided Into 6 parts, labelled A, B, 
C, D, E and F, respectively. Each Pod 
Is separated Into two four-bit connec- 
tor groups, the first for data bits 
through 3, and the second for data 
bits 4 through 7. These 6 groups are 
used for 25/50 MHz data only. 

4.2.2.3 External Clocks and Quali- 
fiers Pods. There are four External 
Clocks and Qual If Jers Pods, labelled 
1, 2, 3 and 4 respectively. Pod 1 may 
be used to assign an external clock to 
al I Input data pod groups. Other 
external Clocks (and Qual If lers) can 
be Inputted through Pod 2 and Pod 3. 
Pod 4 Is for future expansion. 

4.2.2.4 Other Input Devices. Gener- 
al I y other devices such as serial -to- 
parallel probes, signature analyzers, 
serial Interface probes, trace modules 
and microprocessor personality probes 
are connected to the front panel of 
the 64300 through ribbon connectors or 
other types of Interfaces. Details on 
the controls, Indicators and operation 
of these devices are found In docu- 
mentation shipped with them. 

4.2.3 Keyboard 

Figure 4-1 provides an Illustration of 
the Keyboard. It Is divided Into the 
following parts (or groups): 

• Display 

• Trace 

• Specify 

• Cursor 

• Entry 

• Edit 

Figure 4-4 shows the Keyboard Display, 
Trace, Specify and Cursor Group push- 
buttons. Table 4-2 describes the 
elements shown In Figure 4-4. 

Figure 4-5 shows the Keyboard Entry 
and Edit Group pushbuttons. Table 4-3 
describes the elements shown In Figure 
4-5. 
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FIGURE 4-1. CONTROLS AND INDICATORS, OVERALL VIEW 
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FIGURE 4-1 A. CONTROLS AND INDICATORS, OVERALL VIEW 
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FIGURE 4-2. BACK PANEL CONTROLS AND CONNECTORS 



4-4 



88399N 



TABLE 4- 


1 . BACK PANEL CONTROLS AND CONNECTORS 


LOC 




COR 


DESCRIPTION 


1 


CRT Contrast adjustment 


2 


CRT Intensity adjustment 


3 


Fuse (S.B. ) 


4 


Power socket 


5 


Option connector 


6 


External video Interface connector 


7 


RS 232C/V24 Interface connector 


8 


1 EC-Bus Interface connector (GP IB/ IEEE 488) 


9 


Dual-ln-LIne switch for GPIB address selection 


10 


Ground lug 


11 


BNC (coaxial) "A" - Trigger Output A 


12 


BNC (coaxial ) M B" - Trigger Output B 


13 


BNC (coaxial) "C" - Reserved for Options 


14 


BNC (coaxial) "D" - Reserved for Options 


15 


Cooling fan, 2 each located above rear control panel 


16 | 


Serial number label 
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FIGURE 4-3. DATA/ CLOCK CONNECTORS 
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FIGURE 4-4. KEYBOARD DISPLAY. SPECIFY, CURSOR, AND TRACE GROUPS 
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TABLE 4-2. DISPLAY. SPECIFY, CURSOR, AND TRACE GROUPS 



LOC 
COR 



NOMENCLATURE 



DESCRIPTION 



4 
5 



10 

11 
12 

13 
14 



MENU 

LIST-entry 
TMG/MAG 

SAVE 
OPTION 

SELECT 
LOC-entry 



CD 



SET 

STOP 
MONITOR 

RUN 
MEM-select 



Selects display of the various menus available. May be 
pressed In single strokes or pressed and held for rapid 
scroll through menus. (See also Section 4.3) 



Selects display of the DATA LIST. 



1st pressing shows a TIMING DIAGRAM of data memory In x 1 
expansion. In 1K Format 2nd pressing shows x 5 expansion. 
3rd pressing shows x 10 expanston. For 2K Format expansion 
Is x 10 and x 20 respectively. 

Calls the DATAPAK TABLE menu for display. 

Activates a pre-selected option for display or function 
desired. 

Selects pod group displays of the TIMING DIAGRAM. Repeated 
pressing scrolls the display through all chosen pod groups. 
Release the pushbutton to lock the desired group for dis- 
play. 

Used to enter numerical values for cursor position In 
TIMING or LIST displays. 

Used to move the cursor "backwards" In the TIMING display 
and "down" In the LIST display. 

Used to move the cursor "forward" In the TIMING display and 
"up" In the LIST display. 

Used to "mark" the cursor position when the analyzer Is In 
TIMING or LIST displays. 

Used to manual ly abort data recording or comparison test. 

If pressed while In the Pre-Record Programming mode, will 
show the SET-UP MONITOR. When pressed during the Data 
Recording Mode, will display the TRACE/TRIGGER MONITOR. 

Used to initialize data recording or comparison test phase. 

Selects different types of memory functions when the ana- 
lyzer Is In either TIMING or LIST displays. 
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FIGURE 4-4 A. KEYBOARD DISPLAY, SPECIFY, CURSOR. AND TRACE GROUPS 
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TABL 


E 4-2. DISPLAY, SPECIFY, CURSOR, AND TRACE GROUPS (continued) 


LOC 
COR 


NOMENCLATURE 


DESCRIPTION 


15 
16 


SEARCH 
EXECUTE 


Selects different types of search functions when the ana- 
lyzer Is In either TIMING or LIST displays. 

Used to Initialize all functions selected In the SPECIFY 
GROUP of the Keyboard. 
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BEGIN COMMAND STRING WITH 



SMC u 



END WITH 



, (COMMA) 



COMPARE MENU PROTOCOL 



SMC ~ Su-E — K„P^B_ F^, 



START ADDRESS 



© 



MM~ ► 0999 IN 48 BIT MODE 
MM — 1 9 " IN 32 BIT MO0E 



END ADDRESS 



MM —$999 IN 48 BIT MODE 
4440 _1999 IN 33 BIT MOOE 



COMPARE SKEW 



CHANNEL GROUPS POO SELECT 




A = 


POOA 


D = 


•PODD 


B = 


PODB 


E = 


PODE 


C = 


POOC 


F = 


POOF 




COMPARE MODE 



a 



(•BIT /BIT 

1 = BYTE / BYTE 

2 = CRC 



Flflur« 4-3. Gompar* Menu Program* !ng Protocol 
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FIGURE 4-5. KEYBOARD ENTRY AND EDIT GROUPS 
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TABLE 4-3. ENTRY AND EDIT GROUPS 



LOC 
COR 



1-6 



10 



11 



12 



13 



14 



15 



NOMENCLATURE 



A, B, C, 
D, E, F 



4 (BIN) 



1 (OCT) 



ENTER 



8 (dec- 1 NT 
CLK) 



5 (HEX) 



2 (ASCII) 



X (OFF) 



DESCRIPTION 



Used In various modes to select pod groups or to Input 
Hexadecimal values when specified or desired. 



Used to Input numerical value of seven when specified or 
desired. 



Used to Input numerical value of four when specified or 
desired. Also used to assign Binary number base to selected 
pod groups when In LIST DISPLAY, TRIGGER WORD MENU or 
SEQUENTIAL SEARCH MENU. 



Used to Input numerical value of one when specified or 
desired. Also used to assign Octal number base to selected 
pod groups when in LIST DISPLAY, TRIGGER WORD MENU or 
SEQUENTIAL SEARCH MENU. 

Used to Input numerical value of zero when specified or 
desired. 

Must be pressed before and after values Inputted for 
parameter fields of the "Non-Bracketed Type" In any menu or 
set-up. 



Used to Input numerical value of eight when specified 
or desired. Also used to decrement Internal clock rate 
value In a menu or display that is In use. Pushbutton may 
be pressed in single strokes or pressed and held for rapid 
scroll through values. 



Used to Input numerical value of five when specified or 
desired. Also used to assign Hexadecimal number base to 
selected pod groups when In LIST DISPLAY, TRIGGER WORD 
MENU or SEQUENTIAL SEARCH MENU. 

Used to Input numerical value of two when specified or 
desired. Also used to assign ASCII display of data when In 
LIST DISPLAY. 

Used to select the "Don't Care" state when defining trlg- 
gerword configurations In the TRIGGER WORD MENU. Also used 
to delete a pod group from the TIMING DIAGRAM, LIST DISPLAY 
or SEQUENTIAL SEARCH MENU. 
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FIGURE 4-5 A . KEYBOARD ENTRY AND EDIT GROUPS 
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TABLE 4-3. ENTRY AND EDIT GROUPS (continued) 


LOC 
COR 


NOMENCLATURE 


DESCRIPTION 


16 


9 (INT CLK- 
Incr) 


Used to Input numerical value of nine when specified 

or desired. Operation Is Identical to "dec" pushbutton for 

Incrementing Internal clock rate values. 


17 


6 (POS) 


Used to Input numerical value of six when specified or 
desired. Also used to assign Positive polarity of data 
when In LIST display, TRIGGER WORD MENU or SEQUENTIAL 
SEARCH MENU. 


18 


3 (NEG) 


Used to Input numerical value of three when specified or 
desired. Also used to assign Negative polarity of data 
when In LIST DISPLAY, TRIGGER WORD MENU or SEQUENTIAL 
SEARCH MENU. 


19 


(ROLL) 


Used to select functions available when the cursor is 
positioned at a "Bracket- Type Input 1 * field of the set-up or 
menu desired. (See Section 5.2.1.) 


20 


HOME 


Used to position the cursor back to the first programmable 
field In any menu or set-up. 


21-24 




Cursor controls used to move the cursor to 24 programmable 
fields during menu or set-up programming. 
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4.3 MENUS 

The 64300 features six CRT displays 
called Menus. These are so called 
because the user may select parameters 
from their fields or may program para- 
meters directly from the keyboard with 
Interactive display. Figure 4-7 shows 
the menus In a group: 

• Trace 

(Format Specification) 

• Trigger 
(Trigger Sequence) 

• Trigger Word Menu 

• Compare 

• DataPak Table 

• Optlon(s) 

Figure 4-6 Illustrates the way to gain 
access to each of the displays. The 
list below Indicates the Figure, and 
Table number describing It, for each 
menu In the following section. 

MENU FIGURE TABLE 



POWER 
ON 



TRACE 


4-8 


4-4 


TRIGGER 


4-9 


4-5 


TRIGGER WORD 






(DEFINITION) 


4-10 


4-6 


COMPARE 


4-11 


4-7 


DATAPAK 


4-12 


4-8 


OPTIONS 


4-13 


- 



Note that each menu displays a prompt 
message at the top portion of the CRT 
to Inform the user as to the menu name 
and the type of control available at 
the present cursor position. 




FIGURE 4-6. MENU ACCESS 
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TRACE MENU 

(FORMAT SPEC) 



TRIGGER MENU 
(TRIGGER SEQUENCE) 





TRIGGER WORD 

DEFINITION 

PAGE 



COMPARE 
MENU 





OPTION 
TABLE 



DATA PAK 
TABLE 



FIGURE 4-7. 64300 MENUS 
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FIGURE 4-8. TRACE MENU 
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TABLE 4-4. TRACE MENU aEMENTS 



ITEM 
NO. 



FIELD HEADING 



START 



PARAMETERS 



INT. CLOCK 



(BAR GRAPH) 



MAN 



REP 



20ns 
-500ms 



TRIGGER DELAY 



POD SKEW 



LEVEL 



IK Format 
2K Format 



0-8192 
memory 
locations 



0-1000 
memory 
locations 



TTL 



DESCRIPTION 



Displays type of recording 
Initial Izatlon. 



Indicates "Manual" mode of 
data recording. 



Indicates "Repeat" mode of 
data recording. Subsequent 
recordings will be Initiated 
automatically after a delay 
as defined In the "XX Second" 
field (up to 99 seconds). 



Indicates sample rate of the 
Internal Clock, (pre-selected 
at 100 ns) 



Displays In graphic form, 
the organization of data 
memory. (See Item No. 7) 



Indicates the defined Trigger 
word location In data 
memory. Position Is 
Indicated In the Bar Graph 
with "T". 



Indicates memory location 
difference (skew) between 
pods E+F and A+B In 2K mode 
relative to memory end. 



Displays type of threshold 
levels active for each pod 
group: 



Trans I stor- to- Trans I stor 
Logic 
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FIGURE 4-8 A . TRACE MENU 
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TABLE 4-4. TRACE MENU aEMENTS (continued) 



ITEM 
NO. 



FIELD HEADING 



FORMAT 



MODE 



CLOCK 



_L 



PARAMETERS 



ECL 



V1 



V2 



IK 
2K 



SAM 
LAT 

OFF 



*INT 
CI 
C2 
C3 
INT + 1 

INT + 2 

INT + 3 

C1 + C2 



DESCRIPTION 



Emitter-Coupled Logic 



Variable Voltage Threshold 1 
(See Item No. 13) 



Variable Voltage Threshold 2 
(See Item No. 14) 



Displays memory format of 

SBLA's (See Item No. 3) 

48 bit 

32 bit with Pods C + D turned 

OFF. 



Displays recording mode 

selected for each recording 

block. 

Sample Mode. 

Latch Mode (glitch catching) 

for Pods A + B only 

Pod group Is turned OFF. 



Displays clock(s) source 
active for each pod group. 



Internal Clock 

External Clock #1 

External Clock #2 

External Clock #3 (E+F only) 

Internal Clock "OR"ed with 

C1 

Internal Clock "OR"ed with 

C2 (C+D only) 

Internal Clock "0R"ed with 

C3 (E+F only) 

External Clocks #1 + #2 

"0R"ed 



* Actual order shown Is different 
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FIGURE 4-8 B. TRACE MENU 



4-22 



88399N 



TABLE 


4-4. TRACE MENU ELEMENTS (continued) 




ITEM 
NO. 


FIELD HEADING 


PARAMETERS 


DESCRIPTION 


10 


(CLK) LEVEL 




Displays logical state of all 
External Clocks and qual If ler 
Inputs. Selectable for entire 
group. 






TTL 
ECL 
V2 
VI 


Fixed Trans Istor-to- 

Translstor Logic level 

Fixed Emitter-Coupled Logic 

level 

Fixed variable threshold 

voltage 2 level 

Fixed variable threshold 

voltage 1 level 


11 


(CLK) SCOPE 




Displays active edge of each 
External Clock. 






+ 


Active on the rising edge 
Active on the falling edge 


12 


(CLK) QUALIFIER 




Displays "Qual If led" outputs 
of each External Clock to 
enable a clock count 






X 
H 
L 


Don't care 

Qual If ler must be high 

Qualifier must be low 


13 


THRESHOLD: VI 


-9.9 V to 
+9.9 V 


Displays the threshold level 
programmed for variable 
vol tage number 1 . Pre-set at 
2.9 Volts 


14 


THRESHOLD: V2 


-9.9 V to 
+9.9 V 


Displays the threshold level 
programmed for variable 
voltage number 2. Pre-set at 
2.9 Volts 



* Actual order shown Is different 
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FIGURE 4-9. TRIGGER MENU 
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TABLE 4-5. TRIGGER MENU aEMENTS 



ITEM 
NO. 



FIELD HEADING 



PARAMETERS 



DESCRIPTION 



SEQUENCE 



TRIG WORD 
SAMPLE CLOCK 



ON 



OFF 



F0-F7 



*INT 
CI 
C2 
C3 
INT+1 

INT+2 

JNT+3 

C1 + C2 



Indicates Sequence activity 

Indicates that the Sequence 
Is active. 

Indicates that the Sequence 
Is not active. 



Function Indicator for level 
In sequence. See section 
5.3.3, Operating Procedures, 
of this manual for Function 
details. 

Clock used to scan Trigger 
words and synchronous sequen- 
tial triggering. Must be 
assigned to at least one 
active (ON) Pod group. 



Internal Clock 

External Clock #1 

External Clock #2 

External Clock #3 

Internal Clock "0R"ed with 

EXT.CLK 1 . 

Internal Clock "OR"ed with 

EXT.CLK 2 

Internal Clock M OR"ed with 

EXT.CLK 3 

External Clocks #1 + §2 

•Wed 



*Actual order shown Is different. 
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FIGURE 4-10. TRIGGER WORD DEFINITION MENU 
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TABLE 4-6. TRIGGER WORD DEFINITION MENU aEMENTS 



ITEM 
NO. FIELD HEADING 



WORD DEFINITION 



WORD 



A-F 



(WORD 
CONFIGURATION) 



PARAMETERS 



1 
2 



00-05 
06-11 



BIN 



HEX 



OCT 



X 
1 




DESCRIPTION 



Displays which page of the 
TRIGGER WORD DEFINITION Is 
active. 



Page 1 active 
Page 2 active 



Displays the Trlggerword 
field 



Words 00-05, Page 1 
Words 06-11, Page 2 



Displays Pod Group (s) for 
Trlggerword programming 



Positive Polarity 
Negative Polarity 



Displays Trlggerword 
configuration programmed. 



Binary assignment of 
Trlggerword values. 



Hexadecimal assignment of 
Trlggerword values. 



Octal assignment of 
Trlggerword values. 



Don't Care 

Logical One (In Binary) 

Logical Zero (In Binary) 
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HGURE4-11. COMPARE MENU 
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TABLE 4-7. COMPARE MENU ELEMENTS 



LOC 
COR 



FIELD HEADING 



START 
ADDRESS 



END 

ADDRESS 



COMPARE 
SKEW 



CHANNEL 
GROUPS 



COMPARE 
MODE 



PARAMETERS 



0-0999 Memory 
locations 
In IK Format 
0-1999 Memory 
locations In 
2K Format 



0-0999 Memory 
locations In 
IK Format 
0-1999 Memory 
locations In 
2K Format 

+/-.0-99 

Memory 

locations 



A - F 



BIT/BIT 



DESCRIPTION 



Displays the memory 
location where the 
compare mode begins 
In the Internal memory 



Displays the memory 
location where the 
compare mode ends In 
the Internal memory. 



DIsplaysthe tolerance 
area for error 
( or data mismatch ) 
around every programmed 
location of the 
Reference Memory, as 
compared to the Source 
Memory. This Is 
expressed as + or - "XX" 
Samples. 



Displays the Pod 
Groups active In the 
Compare mode. 



Displays the type of 
Comparison activity to 
be done. 



Indicates comparison 
between the Reference 
Memory and Source Memory 
Is on a BIt-by-BIt 
basis, within the 
tolerance area 
programmed. 
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RGURE4-11A. COMPARE MENU 
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TABLE 4-7. COMPARE MENU aEMENTS (continued) 



LOC 
COR 



FIELD HEADING 



PARAMETERS 



DESCRIPTION 



BYTE/BYTE 



COMPARE 
CONDITION 



COUNT 



COMPARE 
CONDITION 



CYCLE CNT 
(XXXX) 



COND. TRUE 
(XXXX) 



HALT 



R = S 



Ri<S 



Indicates comparison 
between the Reference 
Memory and Source 
Memory Is on a Word- 
by-Word basis within 
the tolerance area 
programmed. 



Indicates that the 
analyzer will Increment 
the "Condition True" 
counter If a 
programmed condition Is 
met. 



Indicates that the 
analyzer will stop If a 
programmed condition Is 
met. 



Indicates that the 
Reference Memory data 
must be equal to the 
Source Memory data to 
satisfy a compare 
condition. 



Indicates that the 
Reference Memory data 
must not be equal to the 
Source Memory data to 
satisfy a compare 
condition. 



Displays the number 
of times the Cycle 
Counter has been 
Incremented at every 
recording during the 
compare mode. 



Displays the number 
of times a preprogrammed 
compare condition Is 
true during a recording. 
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FIGURE 4-12. DATAPAK TABLE 
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TABLE 4-8. DATAPAK TABLE ELEMENTS 




LOC 
COR 


FIELD HEADING 


PARAMETERS 


DESCRIPTION 


1 


STORE 




Displays file number 
selected for storage of 
each type of file. 




RECALL 




Displays file number 
selected for recall of 
each type of file. 






1-4 files each 
type 


List of the type of files 
to be stored or recal led. 


2 


USER ID 


0-9 
A-F 


Allows the user to assign 
a unique combination of 
alpha numerics for the 
DataPak contents. 


3 


DATA 


SRC 


Indicates data Is being 
stored from source memory 
to the Data Pak. 






REF 


Indicates data Is being 
recal led from the DataPak 
to the Reference Memory. 


4 


BURST DATA 
(STORE) 


SRC 


Indicates that Burst Data 
(300 MHz) Is being stored 
from Source Memory to the 
DataPak. 


5 


BURST DATA 
(RECALL) 


SRC 


Indicates that data is 
being recalled from the 
DataPak to the Source 
Memory . 
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RGURE4-13. OPTION TABLE 
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The 64300 features six displays 
associated with the Data Analysis Mode 
of operation: 

• Timing Diagram 

• Timing Diagram Word Search 

• Timing Diagram Sequence Search 

• 300 MHz Burst Memory Display 

• List Display 

• List Display Sequence Search 

Figure 4-14 shows the means to access 
these displays* 

The list below Indicates the figure 
and table number describing It, for 
each display In the following section. 



DISPLAY 



TIMING DIAGRAM 



FIGURE TABLE 



4-16 



4-9 



SEQUENCE SEARCH 4-17 4-10 



TIMING DIAGRAM 

WORD SEARCH 4-18 4-11 

300 MHZ BURST 

MEMORY DISPLAY 4-19 4-12 



POWER 
ON 




LIST DISPLAY 



4-20 4-13 



FIGURE 4-15. MONITOR ACCESS 



LIST DISPLAY WORD 4-21 
SEARCH 



4-14 



4.5 MONITORS 

The 64300 features three types of 
monitors of system operation: 

• Trace/Trigger Monitor 

• Val Id Set-up 

• Set-up Check Results 

Figure 4-15 shows the means to access 
these displays. 



Figure 4-22 shows an Illustration of 
the Trace/Trigger Monitor, and Table 
4-15 describes Its elements. Figure 
4-23 shows some typical examples of 
the Set-up Monitors. 



*See Section 5.5.4 for 300MHz Burst Memory 
Option display access. 
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FIGURE 4-14. DISPLAY ACCESS 
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FIGURE 4-16. TIMING DIAGRAM 
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TABLE 4-9. TIMING DIAGRAM 


ELEMENTS 




LOC 








COR 


FIELD HEADING 


PARAMETERS 


DESCRIPTION 


1 


(RECORDING 




Displays the recor- 




FORMAT) 




ding format used. 






48 BIT 


Indicates that al 1 
SBLA's were configured 
for 16 channels X IK 
words of memory during 
recording. 






32 BIT 


Indicates that Pod Group 
A + B was configured for 
16 channels X 2K words 
of memory, while Pod 
Group E + F was 
configured for 16 
channels X IK words of 
memory during recording. 


2 


T = 


0-999 (48 Bit) 


Displays the programmed 






0-1999 (32 Bit) 


Trigger word location. 






XXXX 


Represents the maximum 
of locations minus the 
trigger delay. W XXXX M 
Indicates that the 
Trigger word Is outside 
the memory or that there 








Is no Trigger. 


3 


(TIMING 




Indicates 100 memory 




MARKERS) 




locations in IK Format 
mode, and 200 locations 
In 2K Format. 


4 


(POD GROUP 


A + B 


Indicates TIMING DIA- 




LABEL) 


C + D 


GRAM displayed for 






E + F 


a selected Pod group. 


5 


(CHANNEL NAME) 




Indicates channel or 
word name of group 
displayed. 
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FIGURE 4-16 A. TIMING DIAGRAM 
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TABLE 4-9. TIMING DIAGRAM ELEMENTS (continued) 



LCC 

COR 



FIELD HEADING 



PARAMETERS 



DESCRIPTION 



C = S (+/-) 
XXXX 



CUR = XXXX 



(CURSOR LINE) 



(BINARY 
INFORMATION) 



10 



11 



12 



(LOGIC STATE) 



CK = XX 



MEM 



INT<XXX> 

C1 

INT + <XXX> 

C1 + C2 



SRC 
S + R 

S -> R 



Displays the time 
measurement expressed as 
the difference between 
the actual cursor 
position and the Set 
point. 



Displays actual cursor 
position. 



Indicates the cursor 
position for al I 
channels (Pod groups) 
displayed. 



Displays the logical 
state of each channel 
for the Pods displayed 
In Binary. 



Displays the logical 
state of each channel 
"High" or "Low". 



as 



Displays the Clock 
selected for record- 
ing. Also displays 
sample rate of Internal 
Clock. Pre-set at 100 ns 
at power-on. 



Displays the type of 
Memory function 
selected for analysis. 



Source Memory 

Source and Reference 

("OR") 

Source assigned to 

Reference 
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FIGURE 4-1 6B. TIMING DIAGRAM 
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TABLE 4-9. TIMING DIAGRAM ELEMENTS (continued) 



LOC 
COR 



FIELD HEADING 



SRCH 



PARAMETERS 



13 



MAG 



14 



15 



(TRIGGER WORD 
MARK) 



(RANDOM DATA) 



S = R 

S ¥ R 

S E 
WORD 



XI 
X5 
X10 
X20 



DESCRIPTION 



Displays the type of 
Search function 
selected for analysis. 



Source Is equal to 
Reference Memory 
Source not equal to 
Reference Memory 
Sequential Word Search 
Word Search 



Displays the "Magnl- 
f I cation" level se- 
lected for the TIMING 
DISPLAY. 



Non-moving vertical 
line that Indicates the 
Trlggerword location. 



These are the first 24 
data locations used by 
software for Internal 
functions. These 
locations are not 
accessible by the user. 
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FIGURE 4-17. SEQUENCE SEARCH MENU 
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Table 


4-10 SEQUENTIAL SEARCH DISPLAY ELEMENTS 




ITEM 
NO. 


FIELD HEADING 


PARAMETERS 


DESCRIPTION 


1 


PAGE 




Displays which page of 
the SEQUENCE SEARCH 
DISPLAY Is active. 






1 
2 


Page 1 active. 
Page 2 active. 


2 


WORD 




Displays the Trlggerword 
field. 


3 


A - F 




Displays Pod Group (s) 
for Trlggerword 
programming. 


4 


(WORD 
CONFIGURATION) 




Displays Trlggerword 

configuration 

programmed. 






BIN 


Binary assignment of 
Trlggerword values. 






HEX 


Hexadeclmnal assignment 
of Trlggerword values. 






OCT 


Octal assignment of 
Trlggerword values. 






X 

1 




Don't Care 

Logical One 

( In Binary) 

Logical Zero (In Binary) 
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RGURE 4-18. TIMING DIAGRAM WORD SEARCH 
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Table 4-11. TIMING DIAGRAM SEARCH WORD DISPLAY ELEMENTS * 



LOC 
COR 



FIELD HEADING 



PARAMETERS 



DESCRIPTION 



1 



SEARCH 



WORD 



1 


X 



Indicates that the 
"WORD" search for TIMING 
DISPLAY Is selected. 

•»WORD M configuration 
marker 

Blinking cursor shows 
current value Inputed. 

Logical W 1 M 
Logical "0 M 
Don't Care 



* All 
16). 



other elements are the same as In the TIMING DIAGRAM (See Figure 4- 
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FIGURE 4-19. 300MHz BURST MEMORY DISPLAY 
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TABLE 4-12. 300 MHZ BURST MEMORY MENU ELEMENTS 



LOC 
COR 



FIELD HEADING 



DESCRIPTION 



1 
2 



XI, X5, X10 
MEM = SRC 

SCH = Word 
a + b 
C = S ± XXXX ns 

Cursor Position 

Time Base 



Only Source available 
(standard). (S+R, S->R 
are options). 

Search Word only 



Channel arrangement - 
w i th i n pod a + b . 

Time measurement 
depending on Dual Time 
Base. 

Indicates the cursor 
position for all channels 
(pod groups) displayed. 

3.3 ns...10 ms. Preset 
at 3.3 ns (300 MHz) at 
power-up. 
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FIGURE 4- 20. LIST DISPLAY 
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TABLE 4-13. LIST DISPLAY ELEMENTS 



LOC 
COR 



FIELD HEADING 



XX BIT 



T = XXXX 



C = S (+/-)XXXX 



MEM 



SRCH 



(POD GROUP 
SELECT) 



CURS 



PARAMETERS 



48 BIT 
32 BIT 



SRC 

REF 
R+S 
S+R 
S->R 



S=R 
S^R 
SEQ 

WORD 



DESCRIPTION 



Displays recording 
mode used during the 
last recording. 



Displays programmed 
Trlggerword location. 
See Table 4-9, Item 2. 



Displays memory location 
expressed as the 
difference between the 
present memory location 
and the set point 
se I ected . 



Displays the type of 

Memory 

function selected for 

analysis. 



Displays the Search 
function selected for 
analysis. 



Displays the follow- 
ing Information: 

1) Pod group active 

2) Polarity of Pod 
group 

3) Number base of Pod 
group 



Shows actual memory 
addresses of the 
analyzer. 



Displays the present 
"Set" point selected. 
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FIGURE 4-20 A. LIST DISPLAY 
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TABLE 


4-13. LIST DISPLAY ELEMENTS (continued) 




LOC 
COR 


FIELD HEADING 


PARAMETERS 


DESCRIPTION 


8 
9 


(GROUP DATA) 

(CHANNEL 

ARRANGEMENT 

MONITOR) 




Displays selected 
contents of al 1 data 
recorded for each active 
Pod group. 

Used to add or change a 
desired channel. 
Appears If "HOME" 
pushbutton Is pressed. 
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FIGURE 4-21. LIST DISPLAY WORD SEARCH AND SEQUENTIAL SEARCH 
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TABLE 4-14. LIST DISPLAY WORD SEARCH AND SEQUENTIAL SEARCH ELEMENTS 



LOC 
COR 



FIELD HEADING 



SEARCH 



(WORD ENTRY 
FIELD) 



(EVENTS) 



PARAMETERS 



WORD 
SEQ 



XX 



DESCRIPTION 



Indicates that the 
Search function Is 
selected for the LIST 
DISPLAY. 



Words for Word Search 

are entered In this field. 



Column that Indicates 
occurrences of Search 
events with the "greater 
than" sign after the 
sequential search Is ended. 
The first blinking symbol 
Indicates the beginning 
of the string. 
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FIGURE 4-22. TRACE / TRIGGER MONITOR 
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TABL! 

LOC 
COR 


: 4-15. TRACE/TRIGGER MONITOR ELEMENTS 


l 

FIELD HEADING 


PARAMETERS 


DESCRIPTION 


1 


PRETRIGGER 
SAMPLING 




Indicates the Pre- 
trfgger Samp I Ing 
activity for each memory 
block during recording. 


2 


TRIGGER TRACE 




Indicates the Trigger 
Trace activity for each 
memory block during 
recording. 


3 


TRIGGER DELAY 




Indicates the Trigger 
Delay activity for each 
memory block during 
recording. 


4 


SEQ X 




Displays the sequence 
and level function 
activity In the TRIGGER 
MENU. 


5 


>XXX< 
OCC. 




Indicates the number 
of occurences of a 
particular event as 
programmed In the 
TRIGGER MENU during the 
Trigger Trace activity. 
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FIGURE 4-23. SET-UP MONITOR DISPLAYS 
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SECTION 5 
OPERATING PROCEDURES 



5.1 



GENERAL 



This section describes detailed oper- 
ating procedures for the following 
modes of 64300 operation: 

• Pre- Record Programming 

• Data Recording 

• Data Analysis 

• File Manipulation 

Operating procedures for menus and 
displays used to control parameters 
are presented on a theoretical basis 
and as specific procedures (generally 
In a flowchart form). 



NOTE ~snsT 



Refer to Figure 5-1, Overall Function- 
al Family Tree at the end. oi this 

section . This figure Is on fold-out 



sheets that provide easy reference to 
all functions available for the 
various displays and menues, and where 
to locate a description of them in 
this section. 



5.2 



BASIC PROGRAMMING RULES 



Programmable and selectable parameters 
are shown In Inverse video, and are 
located In the menues and displays In 
what are called "fields". When a field 
Is active It blinks off and on, in- 
dicating the present cursor position 
In the menu or display. There are a 
number of ways to program parameter 
fields. Figure 5-2 shows the types 
of parameter Inputs listed below: 

• Bracket Input Types 1 

• Range Selection Input 
Types 2 

• Non-Bracketed Input 
Types 3 

5.2.1 Bracket Input Types 

Refer to Figure 5-3 for Bracket Input 
Types. These are Group Controls before 
parameters are selected by pressing 
(or pressing and holding) the "ROLL" 
pushbutton. 
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5.2.2 Range Selection Input 
Types 

Refer to Figure 5-4 for Range Sel- 
ection Input Types. These are repre- 
sented by those fields enclosed In 
"less than" and "greater than" signs. 
The cursor must be set to the desired 
field before Increments of pre-set 
values may be selected by pressing (or 
pressing and holding) the pushbuttons 
labelled "9" (Increment) or "8" 
(decrement). In the detailed pro- 
cedures that follow, the allowable 
ranges are given. 



5.2.3 
Types 



Non-Bracketed 



Input 



The Non-Bracketed Input Types are 
represented by fields that follow 
different forms. One form allows for 
Input of digital information with the 
"ENTER" pushbutton before and after 
numbers entered. (The Cursor field 
needs other pushbuttons like the 
"LOC-entry" for Initial Input). 
Another form allows numerical or other 
symbol Ic entry without use 
"ENTER" pushbutton. For this 
may only be necessary to 



of the 

form. It 

advance 



the cursor to the 
Input program data. 



desired field and 



Figure 5-5A shows Non-Bracketed Input 
Types, and the procedure to be used 
with the "ENTER" pushbutton. Figure 5- 
5B shows Non-Bracketed Input Types, 
and the procedures to be used for 
those fields that do no1» require the 
"ENTER" pushbutton before or after 
selection of Input data. 

5.2.4 How To Reach Parameters 

Movement of the blinking cursor during 
menu programming Is controlled by 
the cursor pushbuttons In the "EDIT 
Group" of the keyboard. (See Figure 4- 
5 and Table 4-3). Pressing a push- 
button sends the bl Inking cursor to 
the next possible field in the direc- 
tion chosen. The "HOME" pushbutton 
sends the cursor immediately back to 
the first programmable field In the 
upper part of the menu or display. 
See Figure 5-6 for details on the line 
structure and cursor controls. 
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HOW TO REACH 
PARAMETERS 
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5.2.5 How To Call Menus and Displays 



Refer to Figure 5-1 at the end of 
this section. Overall Functional 
Family Tree for an Illustration of how 
to call menues and displays. These can 
be called after the "Pre-Power Self 
Test Complete" Is displayed on the 
CRT. 



5.3 
MODE 



PRE- RECORD PROGRAM I NG 



In the Pre-Record Programming Mode, 
the recording parameters of the an- 
alyzer are given as a set of In- 
structions on Menues. The 64300 
uses a tiered structure for program- 
ming these Instructions. There are 
several functions associated with this 
mode. Each one provides a subset of 
Instructions that are Independent, 
starting from a high level and ending 
In a blt-to-blt lower level. The first 
Instruction set represents the Trace 
Function (accessed by the TRACE MENU), 
which sets up the major parameters of 
the recording. With It, the user pro- 
vides what amounts to the "rules of 
play" for the analyzer. The" second 
Instruction set represents the Trigger 
Function (accessed by the TRIGGER 
MENU), which defines the sequence of 
trigger activity, as well as specific 
commands to be carried out In each 
sequence. Associated with the TRIGGER 
MENU (on a further, more detailed 
level) are two "pages" called TRIGGER 
WORD DEFINITIONS that allow the user 
to specify the exact words the analy- 
zer Is expected to find. Thus the 
tiered stfittcture Is organized from the 
general to the -specific,- and finally, 
to the detailed level of programming 
possibilities. 

The Pre-Record Programming Mode also 
features several other functions that 
help organize data recording. The 
first of these Is the Compare Function 
(accessed only when the COMPARE MENU 
Is displayed), which allows the analy- 
zer to compare certain aspects of a 
previous recording with a new re- 
cording. The results are displayed In 
real-time. Another function (accessed 
by the OPTION TABLE) provides for 



selection of firmware options that are 
not automatically Implemented. The 
last function In the Pre-Record Pro- 
gramming Mode Is represented by Set-Up 
Monitors. These prompts are displayed 
by the analyzer to Inform the user 
of the status of parameters as pro- 
grammed. 

Detailed operational theory and speci- 
fic operating procedures are provided 
in this section for the following: 

• Trace 

• Trigger 

• Compare 

• Option Table 

• Set-Up Monitors 



5.3.1 Trace 
Theory 



Menu Operational 



Refer to Figure 5-7 In the following 
discussion. Circle numbers are an- 
notated to correspond to paragraphs In 
this section. 

5.3.1.1 Sample Mode. Data Input ALP 
"44' s, (!) , (or other Input devices) 
provide the line receiver circuits of 
the Input PCB's with signals of a 
specified level. These Input chan- 
nel groups (A+B, C+D, E+F) can be 
Individually set to one of four refer- 
ence voltages, as programmed In the 
"PODS A+B, C+D, E+F LEVEL" portion of 
the TRACE MENU (See©). In order to 
sample, data must be present 15 ns 
before an active clock edge and 2 ns 
after the active clock edge. 

5.3.1.2 Latch Mode. In addition to 
the normal sampling mode, Pods A + 
B also only feature D - Type 
glitch catching circuitry. These 
circuits are enabled when the "LATCH 
MODE" is selected (2). Whenever a 
threshold transition occurs be- 
tween two successive clock inter- 
vals, a latch stores the state of 
the previous clock interval, thus 
detecting and displaying "glitches". 
Figure 5-8 shows the operation of the 
sampling modes. The minimum detectable 
glitch Is 5 ns with 250 millivolts 
threshold overdrive. 
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5.3.1.3 Memory Blocks (5) • The 
DAB's represent the memory blocks of 
the 64300. These DAB's can be organ- 
ized for IK or 2K Formats (See Figure 
5-9). In the 1K Format, the user may 
select 48 channels by turning ON all 
Pod groups (See Figure 5-1 0A). In the 
2K Format (where Pods A + B and C + D 
are combined), the user may leave Pod 
groups E + F ON or OFF (See Figure 5- 
10B). In this case, an asynchronous 
samp I Ing rate of 20 ns (50 MHz) can be 
achieved with the Internal Clock. 

5.3.1.4 Trigger Delay. The Logic 
Analyzer can be programmed to delay 
the end of a recording after a speci- 
fied Trigger Word Is recognized (the 
Trigger Word Is defined In the TRIGGER 
MENU: See paragraph 5.3.3). This 
al lows data to be recorded both before 
and after the Trigger Word. The ac- 
tual position of the Trigger Word Is 
set In the "TRIGG. DELAY" field heading 
and Is represented as a "T" In a bar 
graph showing relative size and memory 
of each pod group (See Figure 5-11). 
Memory depth minus the Trigger Delay 
Is equal to the Trigger location. 

The programmed delay number is 
counted from the right side of the bar 
graph (I.e., zero Is at the far right 
side). The dofs on the time line 
represenfs 100 memory locations. Note 
that the location of the Trigger word 
may be set outside of the memory. If 
the number Is greater than the memory 
depth available, It will be displayed 
as: "T<- w . The maximum number pro- 
grammable In both 1K and 2K Formats Is 
8192 memory locations. 

5.3.1.5. Pod Skew. The "POD SKEW" 
field heading Indicates the number 
of memory locations "skewed" before 
Pods E + F are told to begin re- 
cording. Refer to Figure 5 - 12. The 
maximum number of pod skew Is 1000. 
Note that the Pod Skew Is only pro- 
grammable In the 2K Format. Since the 
Trigger Word location can't be set 
beyond the memory boundaries, any 
Trigger Delay desired must be greater 
than or equal to the programmed Pod 
Skew number. This Is necessary because 
the Logic Analyzer cannot stop 
fc^cordlng before the Trigger word Is 
Tound. 
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FIGURE 5-9. MEMORY BLOCK CONFIGURATIONS 
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After a recording is done, the memory 
location of Pods E + F when selected 
for display, and will be modified In 
accordance to the pre-programmed Pod 
Skew number. Therefore, the first 
memory location for E + F Is always 
1000 minus the programmed Pod Skew 
number. 

5.3.1.6 Threshold. The "Threshold" 
throughout this documentation, and 
through all levels of the 64300 
operation, refers to the allowable 
threshold level of either pre-set or 
variable voltages that are accepted as 
Inputs to the logic analyzer. See © 
on Figure 5-7. The two pre-set levels 
are TTL (+1.4 V) and ECl (- 1.3 V). 
The two variable voltages, VI + V2, 
are each programmable from -9.9 volts 
to +9.9 volts In 0.1 volt Increments. 

The assigned threshold levels are sent 
out to the ALP's 1 and 4 through the 
DAC on the Threshold/GPIB PCB and a 
comparison Is made with the Incoming 
signal. Refer to Figure 5-13. De- 
pending on the result, a logical HIGH 
or LOW level Is sent back to the Logic 
Analyzer. Pod levels may be Indi- 
vidually assigned, however clock and 
qualifier threshold levels are 
assigned for the entire group. Note 
that If used without an ALP, the as- 
signed threshold level has no function 
and data must be Inputed In ECL Logic. 

5.3.1.7 ALP 44. Clock and Qualifier 
ALP 44' s, (jp, (orother Input devices) 
provide the Tlmebase PCB with exter- 
nal clocks that can be assigned to 
control the timing of Pod groups. 

5.3.1.8 Clocks. There are four 
clocks, © , available for data syn- 
chronization: 

• Internal Clock (synchronous) 

• External Clock 1 (asynchronous) 

• External Clock 2 (asynchronous) 

• External Clock 3 (asynchronous) 



FIGURE 5-12. POD SKEW 
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5.3.1.9 OR. The External Clocks can 
be combined In an "OR" function 
(exactly analogous to a logical OR 
gate), either with one another or 
with the Internal Clock. Figure 5-14 
shows such an "CWcomb I nation for the 
External Clocks. The table below lists 
the "0R W function combinations pos- 
sible for each pod group. The clock 
source Is programmed Individually for 
each pod group in the CLOCK field 
heading. Note that when an external 
clock Is applied to Input #1 It con- 
trols all pod groups unless otherwise 
specified In the TRACE MENU program- 
ming. 
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FIGURE 5-14. CLOCK SOURCE PROGRAMMING 
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C3 
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INT+C1 
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INT+C 2 




X 




INT+C3 






X 


C1 +C2 


X 


X 


X 



5.3.1.10 Slope and Qualifiers. For 
each external clock two other para- 
meters may be controlled: 

• Slope (+/-) 

• Qual If lers 

When a W + M Is assigned to an external 
clock, It Is active on the rising 
edge; a "-" causes It to be active on 
the falling edge of the pulse. For 
each External Clock three qualifiers 
(High, Low, and Don't Care) are pro- 
grammable. The Threshold level for the 
qualifier Is the same as that assigned 
for the External Clock In the 
M CLK LEVEL" field heading. 

The Slope and Qual If lers are both 
associated with the Control Logic 
Circuitry of the Tlmebase PCB. Figure 
5-15 shows the Clock Slope and Clock 
Qual If Jer operation. 
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Refer to Figure 5-16 In the following 
section. Circle numbers In Figure 5-16 
correspond to those In Figure 5-17. 
The TRACE MENU operating procedures 
are shown In Figure 5-17; a flowchart 
covering the next pages. Operating 
procedures are presented In an oper- 
ator decision-oriented manner. Major 
decisions correspond to field headings 
In the TRACE MENU display. 

NOTE: 

Move Cursor to all fields desired In 
the TRACE MENU with EDIT Group push- 
buttons. 




FIGURE 5-16. TRACE MENU KEYS 
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*POD SKEW CANNOT BE CHANGED UNLESS 
[2K] FORMAT IS SELECTED 



(2K FORMAT SHOWN) 




FIGURE 5-1 7B. TRACE MENU OPERATION 
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FIGURE 5-1 7D. TRACE MENU OPERATION 
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5.3.3 Trigger Menu Operational 
Theory 

The best way to understand the TRIGGER 
MENU Is to Imagine It as a "net" with 
which you will trap data. You arrange 
the data flow through the net with the 
TRIGGER MENU (Figure 5-18) and design 
the shape of It with the TRIGGER WORD 
DEF PAGE (Figure 5-19). The TRIGGER 
MENU arranges the data flow by pro- 
viding programmable control over the 
four sequences of search and the par- 
ticular functions of levels (3 for 
each) within those sequences. Table 5- 
1 describes the TRIGGER MENU func- 
tions. The TRIGGER WORD DEF PAGE, 
which are accessible only when the 
TRIGGER MENU Is displayed, are used to 
define the actual Trigger words (12 
maximum). Note that any one Trigger 
word may be up to 48 bits wide. The 
TRIGGER MENU Is used to program the 
general flow of the sequential Trigger 
Search. At power-up, It Is always dis- 
played, preset to the simplest trigger 
condition: 

ADVANCE AFTER 001 CLOCKS 

This means that no trigger word at the 
Input to the Logic Analyzer Is needed 
for triggering (FREE RUN condition). 

To extend this function the user may 
activate more sequences by programming 
the (ON/OFF) fields and by adding 
further commands to each sequence 
level selected. To actlvate-the se- 
quences, the EDIT group cursor must be 
moved through the TRIGGER MENU, where 
functions (F0) to (F7) can be selected 
with the "ROLL" pushbutton. The func- 
tion Is explained In brief text. 

The Trigger word, which may be part of 
a function display. Is shown as a 
reference number at the end of the 
function line. These reference numbers 
correspond to those selected In the 
TRIGGER WORD DEFINITION pages, where 
the Trigger words can be programmed. 
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TABLE 5-1. TRIGGER MENU FUNCTIONS 


COMMAND/FUNCTION 


DESCRIPTION 


OFF 


Used to deactivate all levels within a sequence. 
When the sequence Is turned off, function codes 
appear In normal, non-Inverse video. All other 
text for levels are erased. 


ADVANCE AFTER XXX 
EVENT(s) WORD XX 


When the Trigger word XX has been recognized X 
times (maximum 255), the analyzer will Jump to 
the next level. The Trigger words may occur In 
any time sequence. 


ADVANCE IF NEXT 
(WORD) X 


This condition Is linked to the previous 
trigger level. If the word X Immediately follows 
the word In the previous level, the analyzer will 
jump to the next level. If the word X does not 
come Immediately after the previous word the 
analyzer will Jump to Sequence 1. 


ADVANCE IF NEXT 
NOT (WORD) X 


This condition Is also linked to the previous 
trigger level. It's function Is exactly 
opposite to that of the ADVANCE IF NEXT WORD 
command. Only If the word X does not Immediately 
follow the previous level, the analyzer will Jump 
to Sequence 1 . 


ADVANCE AFTER 
XXX CLOCK(s) 


Independent of the Trigger word, a Jump will be 
made to the next level after XXX (maximum 255) 
clock cycles. 


OR TRIGGER IF 
(WORD) X 


The analyzer will be triggered Immediately If 
It recognizes word X as long as It searches for 
the comparison "advance 1 * function. 


OR GO TO SEQUENCE 1 
IF (WORD) XX 


This Is the "restart" function, which when 
combined with an "advance" function, will reset 
the trigger circuitry to Sequence 1. This Is done 
whenever the word X Is recognized before an 
"advance" function appears. 


AND TRACE DATA IF 
(WORD) XX 


As long as the analyzer trigger circuitry Is 
seeking an ADVANCE, OR TRIGGER IF, or OR GO TO 
SEQUENCE 1 function, only data that meets the 
conditions of word X will be clocked In the 
analyzer's memory. If a jump to another 
ADVANCE, OR TRIGGER IF, or OR GO TO SEQUENCE 1 
Is effected, you may select another AND TRACE 
DATA IF (WORD) XX function In the next level. 


OR 


When selected, the OR function Is tied to the 
previous level function. It then takes the 
function number assigned to the previous one. The 
OR function can also be selected If the Trigger 
word of the previous level can be linked with the 
word defined In the following level (CURRENT OR 
level). Note that ADVANCE functions can also be 
"OR"ed. 
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Trigger Menu Operational Notes: 

1) When all sequences are ON or all 
are OFF, and no level functions are 
selected, the 64300 will be In 
the "FREE RUN" mode when the 
"RUN" pushbutton fs pressed. The 
memory is filled without a trigger 
event. 

2) A & B memory cannot be formatted to 
2K If the "AND TRACE DATA IF" func- 
tion Is active. 



3) 



4) 



5) 



If no "AND TRACE DATA IF" function 
ts selected, all data will be 
stored. 

While sampling pretrlgger data, 
all Incoming data will be qualified 
with "AND TRACE DATA IF" con- 
dition as programmed within 
trigger sequence 1 until the pro- 
grammed Trigger word Is recognized. 

When the trigger search is com- 
pleted (TRIGGER DELAY ACTIVE), 
data will be qualified with 
"AND TRACE DATA IF" condition as 
programmed unti I the end of 
recording. 



6) Note the following specifications: 

• Trigger Word Recognition - 50 
MHz. 

• Advance "dead" time between 
trigger levels - 100 ns (for 
Triggering). 

• Maximum data qualification fre- 
quency when "TRACE DATA" Is 
selected - 8 MHz, IK Format 
only. 



5.3.4 Trigger Menu Operating 
Procedures 

Figure 5-20 shows the method of pro- 
gramming the TRIGGER MENU. You must 
advance the cursor with the Keyboard 
EDIT group controls to the field 
heading desired and then use the 
"ROLL" pushbutton to select functions 
or the clock source. Verify that Trig- 
ger Words selected In the TRIGGER MENU 
are programmed In the respective 
TRIGGER WORD DEFINITION PAGE. 

5.3.4.1 Trigger Sequence 
Programming. When a sequence Is turned 
ON, the three levels of that sequence 
are available for programming with the 
"ROLL" pushbutton. With some functions 
you will have to enter numbers (see 
Non-Bracketed Input Types, Section 
5.2.3 for details) before proceeding 
to the next sequence or level. 

5.3.4.2 Trigger Menu Sample Clock 
Programming. Table 5-2 shows the sam- 
ple clock sources and their selection 
order when the cursor Is In the "Sam- 
ple Clock" field (See Figure 5-18,0 ) 
and the "ROLL" pushbutton Is pressed. 
Note that the programmed clock 
source for the TRIGGER MENU Sample 
must be assigned also to one of the 
active Pod groups (see TRACE MENU, 
Section 5.3.1.7). If the "Clock" field 
Is changed In the TRIGGER MENU, the 
TRACE MENU must also be changed to 
correspond with the TRIGGER MENU. 



TABLE 5-2. SAMPLE CLOCK 


SELECTION 


CLOCK SOURCE 


"~ L . iA 


INT 

C1 

INT+1 

C2 

INT+2 

C1 + C2 

C3 

INT+3 


gar) 
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C 



BEGIN 

TRIGGER MENU 

OPERATION 



5 



TRIGGER 
MENU 




ADVANCE CURSOR TO 
FIELD DESIRED 




TO SELECT 
rTnk FUNCTION 

^^^J DESIRED 

(SEE TABLE 5-1) 



ADVANCE CURSOR TO NEXT 
FIELD IN FUNCTION LINE 




CD 

i 



ANALYZER 
ADVANCES-. 
TO NEXT 
DIGIT 




(SEE PAR. 
5.3.4.3) 



SEE PARAGRAPH 
5.3.4.3 AND 
FIGURE 5-21 




FIGURE 5-20. TRIGGER MENU OPERATION 
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5.3.4.3 Trigger Word Definition 
Operating Procedures. In order to use 
the TRIGGER WORD DEF (page 1 or 2), 
you must first be In the TRIGGER 
MENU. Press "HOME" to set the cursor 
to the first field heading and 
then press the w ROLL M pushbutton to 
select the TRIGGER WORD DEF page de- 
sired. Figure 5-21 shows the Trigger 
Word Definition operating procedures 
In flowchart form. 
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TRIGGER 
MENU 

(HOME) 



C 



BEGIN TRIGGERWORD 
DEFINITION OPERATION 



" 




MIMJ 




0| 







D 



YES 


ROLL 




lyjjj 






ENTRY:- ROLL OR EDIT 



UIORD04 



EDIT 



YES 



tUSE 



GDI T0 
ENTER WORD DEFINITION 2 

2. PRESS |(~)fc IF NEEDED 

3. THEN PRESS 



C 



9 




9 



YOU WISH TO "N^YES 
ENTER A 
WORD? 



^ 



MOVE CURSOR 
IF NEEDED 



ENTRY : - BflSE^ 

POL'ENTER 

OR EDIT 



IfUil 



3 



ENTER 1.0.X - 
(Don't Care) OR 
ALPHANUMERIC 



ANALYZER WILL 

ADVANCE TO 

NEXT DIGIT POSITION 



ADVANCE CURSOR 

TO DESIRED 

DIGIT IF NEEDED 




END TRIGGERWORD 
DEFINITION OPERATK» 



ANALYZER WILL 

ADVANCE TO NEXT 

POD POSITION 



he? 



FIGURE 5-21A. TRIGGER WORD DEFINITION MENU OPERATION 
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MOVE CURSOR 

TO WORD AND POD 
DESIRED IF NEEDED 



*When selected, all words (00-11 ) in the 
POD being programmed will change to 
positive or negative polarity 

* * When selected, all words (00-11 ) in the POD 
being programmed will change to number . 
base. After word definition, the Analyzer will 
automatically convert number entered in 
one base to the equivalent notation in 
another. 




FIGURE 5-21 B. TRIGGER WORD DEFINITION MENU OPERATION 
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5.3.5 Compare Menu Operation 
Theory and Procedures 

In the following section, the opera- 
tional theory and procedures for 
programming the COMPARE MENU are 
given. The text Is keyed to circle 
numbers In Figure 5-22. The operating 
procedure for each major field Is 
found In the figures In this section. 

The COMPARE MENU allows the user to 
program parameters for the 64300 
automatic comparison function. Compar- 
ison Is made between previously 
recorded data (stored In the Reference 
Memory) and new data (stored In the 
Source Memory). To compare, a re- 
cording must first be made with proper 
TRIGGER and TRACE MENU parameters. 
This recording must then be transfer- 
red Into the Reference Memory. See 
Section 5.2.3. 

When the recorded data Is transferred 
to the Reference Memory the COMPARE 
MENU may be programmed. The COMPARE 
MENU Is only active when It Is dis- 
played on the CRT. To program the 
COMPARE MENU the user must give the 
start and end addresses of comparison, 
number of compare skew, sample number, 
and set the channels to be compared, 
as well as how they will be compared 
(le., Byte-to-Byte or BIt-to-BIt). In 
addition, compare conditions (HALT or 
COUNT, If R= S or F#S) must be pro- 
grammed. 

Before the comparison Is activated, 
the user may press the "Monitor" push- 
button to verify proper set-up. If an 
erroneous set-up is programmed and a 
comparison Is attempted, an "INVALID 
SET-UP" message Is displayed. When the 
"RUN" pushbutton Is pressed, "COMPARE 
PROCESS ACTIVE" Is displayed If the 
COMPARE MENU Is properly programmed. 
The analyzer then starts a recording, 
filling the Source Memory with new 
data. When the Source Memory Is fil- 
led, the recording Is stopped. A com- 
parison Is then made In accordance to 
the parameters programmed. 



A "dead time" occurs while the com- 
parison Is made. During this time all 
other incoming data are Ignored. If 
the COMPARE MENU parameters programmed 
are complex, the "dead time" Is In- 
creased. Once comparison Is made the 
analyzer repeats the record-compare- 
record process automatically until 
each memory location between the corn- 
addresses has been 
of the comparison 
the CYCLE COUNTER 
all completed com- 
COND TRUE COUNTER 
the number of times 
compare process will 



pare start and end 
examined. Results 
are displayed In 
(which indicates 
parlsons) and the 
(which Indicates 
R=S or R^S). The 



be repeated as long as programmed 
conditions are met or the user man- 
ually halts the comparison with the 
"STOP" pushbutton. When the analyzer 
Is halted, It will return to the 
COMPARE MENU for further programming. 

Source and Reference Memories must be 
In the same format, must have the same 
Pod Skew, and the same Pod Groups must 
be configured per the TRACE MENU. See 
Figure 5-23 for an Illustration of the 
IK and 2K Formats. 

NOTE: 

The cursor Is advanced to the desired 
field headings In this menu with the 
Keyboard EDIT group pushbuttons. 

5.3.5.1 Range of Compare. The "START 
ADDRESS" 0and "END ADDRESS"© field 
headings are used to enter the range 
of memory comparisons. See Figure 5-24 
for operating procedures. 

5.3.5.2 Compare Skew. The "COMPARE 
SKEW" ® allows the user to set a 
tolerance area from to 99 samples 
before and after each location In the 
Source Memory. In this area Bit- to-Bit 
or Byte-to-Byte comparison Is made 
between the Source and Reference Mem- 
ories, but the chances of a data match 
are Increased In proportion to the 
skew range defined. Figure 5-25 shows 
the "COMPARE SKEW" programming pro- 
cedure. 
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© 




COMPARE ItSNINT 



START ADDRESS 
END ADDRESS 
COMPARE SKEH 

CHANNEL GROUPS 
COMPARE NODE 



COMPARE CONDITION 




FIGURE 5-22. COMPARE MENU KEYS 



COMPARE IN 1K-FORMAT 



REFE RENCE 

SOURCEpMi>S 



1 K 



1K 
A+B 
C+D 
E+F 



COMPARE 



COMPARE IN 
2K-FORMAT 

REFERENCE 
SOURCE 



2K 
A+B 

C+D 



REFE RENCE 

SOURCE[K:SxS : 



1 K 
E+F 



COMPARE 



COMPARE 



FIGURE 5-23. COMPARE MENU FORMATS 
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© START ADDRESS 




>553ShiQaI3< 

© END ADDRESS 



1^ 


o )| 

1 
1 

1 


( 


a)i 



> Boog ^ igg5gi - 



t 



REFERENCE 
MEMORY 



source :[ 

MEMORY I' 



1 



teOMPARE ' 

feoo 



ADDRESS 



j logoo j ,. , _,_ 'Iffffj 



FIGURE 5-24. RANGE OF COMPARE 
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FIGURE 5-25. SKEW AND CHANNEL GROUPS 
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COMPARE MODE 



ROLL 



BIT/BIT 



I BYTE/BYTE | 

t CPC I 



© 



Ibit/bitI compare skew ±E2samples 



SOURCE 



10011011 



,, lOOIOlfflO 

I) 001 (fill 00 

m Qi1 100100 

J OlEOlOO 

l.„oi_oj_oMl 
00100010 



REFERENCE 



llOO 1 10 111 BIT 



* CRC is used lor remote 
applications. See Remote 
interface Manual for details 



► JRYTF/BYTEl COMPARE SKEW ±M SAMPLES 



SOURCE 

'_hQQ1J01ll 
i 10010110 

2 00101100 

< 11100100 

^ 01010200 

0101006T 

00100010 



REFERENCE 



| 10011011 | BYTE 



FIGURE 5-26. COMPARE MODES 



5.3.5.3 Channel Groups. The "CHANNEL 
GROUP" @ field heading Is used to 
select the Pod groups which will be 
active during the compare process. The 
"X" Is used to disable a Pod from 
comparison. See Figure 5-25. 

5.3.5.4 Compare Mode. The "COMPARE 
MODE" (5) field heading allows the 
operator to select either Bit-to-BIt 
or Byte-to-Byte comparison between the 
Reference and Source Memories. Figure 
5-26 shows these two modes. Operation 
Is dependent on the "COMPARE SKEW" Q) 
programmed. In Figure 5-26, the com- 
pare skew Is +/-2 samples of the word 
In the Reference Memory. 

5.3.5.5 Compare Condition. In this 
portion of the COMPARE MENU there are 
two fields: © controls the compare 
process and Q) controls the compari- 
son conditions. An explanation of the 
parameters available In these fields 
Is below. 

COUNT (5) : If a compare condition Is 
"true", the "CONDITION TRUE" 
counter, and "CYCLE COUN- 
TER" ((D), are Incre- 
mented. The next compari- 
son Is made automatical ly. 
To stop the 64300 In this 
mode, the STOP pushbutton 
must be pressed. 

HALT (6): If a compare condition Is 
"true", the compare process 
Is disabled. The compare 
process may be manual ly 
Interrupted by pressing the 
STOP pushbutton. 

R=S © : Specifies that the data of 
the Reference Memory must 
be equal to the Source 
Memory to meet either a 
"HALT" or "COUNT" compare 
condition. 

R*S ®: Specifies that the data of 
the Reference Memory must 
not be equal to the Source 
Memory to meet either a 
"HALT" or "COUNT" compare 
condition. 
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CRC ©: Cyclic Redundancy Check 
specifies that Source and 
Reference Memory data com- 
pares by calculating check 
sums for both blocks of 
memory. 

5.3.5.6 Compare Counters. In this 
portion of the COMPARE MENU there are 
two fields that only display Informa- 
tion: the "CONDITION TRUE" counter 

<§) and the "CYCLE COUNTER" ® 
(See Figure 5-22). The "CONDITION 
TRUE" counter displays the number of 
times a condition has been met. The 
"CYCLE COUNTER" displays the number of 
times the comparison has been made. 

5.3.5.7 Overall Operation. Figure 5- 
27A shows the overal I Internal opera- 
tion of the COMPARE MENU. This figure 
shows a 1 1 cases for a "COUNT IF" and 
"HALT IF" compare condition for Blt- 
to-BIt and Byte-to-Byte comparison, 
and Cycle Redundancy Check. Figure 
5-27B, a fold-out figure on the next 
page, shows the operations keyed to 
circled numbers In the flowcharts In 
Figure 5-27A. 



, .v I COUNT IF J 



© 



© 



TRACE DATA 

AND COMPARE 

IF 

R#S/R=S 



INCREMENT 

CYCLE 
COUNTER 




INCREMENT 
CONDITION 

TRUE 
COUNTER 







BACK TO "\ 
COMPARE MENU/ 








| HALT IF *"| 



TRACE DATA 

AND COMPARE 

IF 

R*=S/R = S 



© 



INCREMENT 

CYCLE 
COUNTER 




INCREMENT 
CONDITION 

TRUE 
COUNTER 



c 



BACK TO 
COMPARE MENU 



) 



FIGURE 5-27A. COMPARE MENU OPERATION 
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PARAMETERS: COUNT IF R-S, BIT/BIT COMPARE, SKEW ±1 SAMPLES 



SOURCE 



MEMORY 



DATA 



A 
B 
C 


E 
F 



1 1 1 1 

1 I 1 1 

1 1 1 1 1 1 


DiHHH 


1 1 t 1 1 1 

0.0 1 1 

1 1 1 1 1 |0 1 1 
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A 

B 
C 


E 
F 
Q 
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O 


«•».. 


1 1 1 6 1 




1 1 10 1 
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PARAMEtCRS: HALT IF R+S. BYTE/BYTE COMPARE. SKEW ±2 SAMPLES 



SOURCE 



MEMORY 



nxEcnoN 



A 
B 
C 


E 
F 
G 


1 


1 


i ooooi 

1 10 10 

1 1 1 1 








I I I 1 1 1 

1 1 

1 1 1 1 1 1 1 



£:COMPARE:< 



r<pe] 



REFERENCE MEMORY 



DATA 



iii ioi3 



1 




OOUPMMON 








ANALYZER COMPARES WORO V IN SOURCE MEMORY WITH WORO T> - M REFERENCE 

MEMORY. IT SEARCHES FOR THE ENTIRE BYTE 

CYCLE COUNTER IS INCREMENTED 






SOURCE MEMORY 





LOC 




DATA 




A 
B 
C 
D 

E 
F 
G 


1 1 1 1 




J_ 


1 1 1 1 


OTCCTION 

OP 
MCORUNQ 

o 


1 




1 


1 1 1 1 1 
1 
1 1 1 1 1 

1 1 

1 1 1 1 1 1 



I — JBAtlQE-. 



m 



>of; 
5 skew; 



prenFMCC MEMORY 



DATA 





c 



E 
F 
G 


n i a i I I V 


I 1 1 i A 6 V b i 

1 1 10 



RFPJFVFD1 



• .: RESULT: R-S [NO STOP COMMAND RECIEVEDi 

aiattMiiiiiia-aiiliMilMMiMMa-a^^ 




'^mf>f mm tSVS^S^TT7' 



-V "■:: : ■■:■ PARAMETERS COUNT IF R^S, BIT/BIT. COMPARI 

Jililf' 





IOC 




DATA 


OWECTOM 

OF 


A 

B 
C 
D 

E 
F 



1 

1 1 

1 


1 1 

1 1 1 

1 1 1 1 





1 1 1 i i 9 LS 


o 


o 6 
i i 


1 1 

1 1 1 1 1 





ANALYZER GOES TO NEXT WORD 





DATA 


IOC 


1 1 1 1 


A 

B 

c 



'6 
F 
G 





1 1 1 1 


1 1 1 1 



MKCnON 

OP 

OOUMMOON 



i hi .I...VV .'■;::.!.. ...-. ..'. '""I! '!!' '■ 



ANALYZER COMPARES WORO f M SOURCE MEMORY (LAST RECOROWO) WITH WORO "E* 
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FIGURE 5-27B. COMPARE MENU OPERATION 
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5.3.6 Option Table Operation 

The OPTION TABLE Is a display that 
shows which options are available for 
the 64300 being used. The opera- 
tion Is straight- forward, as shown In 
Figure 5-28. Option selections are 
made only when the LAM Is no± In the 
recording mode. To select options 
proceed as follows: 

1 ) Use the "MENU" pushbutton to 
access the OPTION TABLE. 

2) Move the cursor to the desired 
option using the keyboard "EDIT 11 
group pushbuttons . 

3) Press the "OPTION" pushbutton. The 
optional menu selected will appear 
on the CRT. 

4) Any time the "OPTION" pushbutton 



Is pressed, It wf 
selected to appear 
tlon to activate), 
change the option, 
through 3 above. 

5.3.7 Set-Up Monltor 



cause the menu 
(or the func- 
If you want to 
repeat steps 1 



The SET UP MONITOR Is used primarily 
during the Pre-Record Programming Mode 
to aid the user In setting up re- 
cording parameters. During this mode, 
any time the "MONITOR" pushbutton Is 
pressed the Internal software tests 
the combination of programmed para- 
meters and sends a message to the CRT. 
This message Is In one of two forms: 
either that the set-up Is correct 
(VALID SETUP!), along with a summary 
of the parameters programmed, or that 
the set-up Is wrong (SETUP CHECK 
RESULTS), along with the reasons why. 

Note that the Set-up Monitor function 
Is automatically present whenever a 
recording Is made. When the programmed 
set-up Is correct, and the user begins 
a recording, the Set-up Monitor opera- 
tion Is transparent. If, however, 
there Is something wrong with program- 
med parameters the "SETUP CHECK RE- 
SULTS" monitor Is displayed and the 
recording Is disabled until those 
parameters Identified are changed. 




FIGURE 5-28. OPTION SELECTION 
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5.4 



DATA RECORDING MODE 



Once the recording parameters have 
been Inputed and the "RUN" pushbutton 
has been pressed, the Data Recording 
Mode operation Is completely Internal. 
The recording Is stopped either 
automatically or by the user pressing 
the "STOP" pushbutton. It Is not pos- 
sible to change parameters that have 
been preprogrammed. The user may only 
monitor a recording In progress. Thus, 
the Data Recording Mode operation Is 
as fol lows: 

• Begin Recording 

• Monitor Recording 

• End Recording 

5.4.1 Trace/Trigger Monitor 
Operation 

The TRACE/TRIGGER MONITOR provides the 
only way to monitor what the 64300 Is 
doing during a recording. This may be 
done If It Is known that the recording 
will take some time or If It Is sus- 
pected that too much time Is being 
taken. Usually, recordings are done 
too quickly for the monitor to be 
effective. Figure 5-29 shows the 
TRACE/TRIGGER MONITOR operation. Cir- 
cle numbers are keyed to the following 
notes that explain how to Interpret 
the monitor display. 

(j) "SLOW CLOCK ON: "X+X n -Thls message 
has two meanings: there Is real I y no 
clock or a very slow clock (less than 
20 ms) is active. If the "SLOW CLOCK 
ON:" message Is blinking off and on, 
It Indicates the moments when the 
source clock edge Is active. If the 
message remains on, there Is a prob- 
lem with the clock source(s). 

(2) "PRETRIGGER SAMPL I NG"-The blinking 
space In these bar graphs Indi- 
cates that the pretrlgger sampling 
phase Is active. 

(2) Trigger Sequence Display - In this 
field the TRIGGER MENU functions are 
displayed to remind the user of the 
Trigger configurations programmed. 
This Is displayed only during a Pre- 
Trlgger Samp I ing phase. 



TRACE MENU 

MUST BE 
PROGRAMMED 



I 



TRIGGER MENU 

AND TRIGGER WORD 

DEF. MUST BE 

PROGRAMMED 



r__ 



MUST BE 
PRESSED 




t 



WHEN ANALYZER IS DONE 

SAMPLING, IT WILL RETURN 

TO THE LAST MENU 

SELECTED 



^ 



FIGURE 5-29A. TRACE / TRIGGER MONITOR OPERATION 
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(2) "TRIGGER TRACE" - The blinking space 
Tn these bar graphs Indicates that the 

trigger trace samp 1 1 ng phase Is ac 

tlve. 

to Occurrence Counter - The "EVENT- or 
^OCK- occurrences are displayed 
between the "less than" and "greater 
5han" signs. They are displayed only 
when the TRIGGER TRACE phase Is ac- 
tive. 

©"TRIGGER DELAY" - The blinking space 
Tn these bar graphs Indicates that 

the trigger delay sampling phase Is 

active. 

Cf) Example Counter - This shows that 
32 occurances of a condition have 
been counted. The count takes place 
n realtime and Is Particularly 
useful In isolating the location of 
cancel led loops. 




ANALYZER 

WILL RETURN 

TO LAST MENU 

OR DISPLAY 

SELECTED 



J 



FIGURE 5-29B. TRACE / TRIGGER MONITOR OPERATION 
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5.5 



DATA ANA.YSIS MODE 



The Data Analysis Mode allows for 
powerful analysis functions of re- 
corded data by use of the TIMING 
DIAGRAM, LIST DISPLAY, and other op- 
tional features that may be combined 
with these. Many of the TIMING modes, 
Interpretation aspects, and operating 
procedures are the same as those for 
the LIST DISPLAY. In fact, It Is pos- 
sible to transfer from one to the 
other and observe the analogous posi- 
tions of the Trigger Point, Set Point, 
Cursor positions, etc. They both work 
with the same nemory contents at the 
same time. 

The true flexibility of analysis capa- 
bilities of the 64300 Is evident 
by the fact that the analysis func- 
tions of the TIMING and LIST displays 
can be operated Independently of one 
another. As an example, the user may 
use the TIMING DIAGRAM to Indicate 
unequal conditions between the Source 
and the Reference memories, while at 
the same time conducting complex pro- 
grammed search routines for specific 
word sequence with the LIST DISPLAY. 

The major difference between them Is 
that the LIST DISPLAY shows data on 
each I fne channel In numeric form 
(depending on the number base selec- 
ted), while the TIMING DIAGRAM offers 
the same Information In graphic form. 

Detailed Interpretation Instructions 
and specific operating procedures are 
provided In this section for the fol- 
lowing: 

• Timing Diagram Analysis 

• Timing Diagram Memory Functions 

• Timing Diagram Search Functions 
and Interpretation 

• 300 MHz Burst Memory Display 
Operational Theory 

• 300 MHz Burst Memory Display 
Analysis 

• List Dtsplay Analysis 

• List Display Memory Functions 



List Display Search Functions and 
Interpretation 

Options 



5.5.1 Timing Diagram Analysis 

The TIMING DIAGRAM primarily displays 
the logic states of all channels re- 
corded. It also shows other forms of 
data and provides control over the 
analyzer memory and search functions. 
These are covered In separate sections 
under their respective titles. Refer 
to Figure 5-30 In the following 
explanations of the TIMING DIAGRAM. 
Figure 5-30 shows the TIMING DIAGRAM 
in the 1K Format only. Circle numbers 
and letters In the figure are keyed 
to the text In this section as well as 
the small TIMING DIAGRAM In the Fi- 
gure. The TIMING DIAGRAM provides 
these controls: 

• Selection of Pod groups to be 
dlspl ayed 

• Selecting magnification 

• Moving the magnified display 

• Making time measurements 

• Arranging channels 

• Reprogrammlng Clock(s) Source 

• Control 1 1 ng memory 

• Search functions 

5.5.1.1 Pod Group Selection. Pod group 
selection Is done with the "SELECT" 
pushbutton, <3) . In the IK mode, those 
Pod groups set to OFF (TRACE MENU) are 
skipped. In the 2K mode, selection of 
Pod groups A + B or E + F are also 
done with the "SELECT" pushbutton. 
However, a 1 1 data for Pod groups A + B 
Is presented (In XI magnification) on 
the full width of the CRT. If Pod 
groups E + F are selected, the data 
will appear to be magnified In re- 
lation to Pods A + B. 

Check the POD SKEW field in the TRACE 
MENU to see how many memory locations 
have been shifted. Depending on the 
present cursor position, in conjunc- 
tion with the Pod Skew, the cursor may 
change position In the E + F Pod group 
display (It may even disappear). No- 
tice that the cursor position numeric 
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value, @) , doesn't change. The same 
display considerations should be made 
for the possible difference In appear- 
ance of the "SET/CURSOR" position. 

5.5.1.2 Selecting Magnification. The 
TIMING DIAGRAM Information may be 
expanded for a more detailed view of 
recorded data by pressing the 
"TMG/MAG" pushbutton, © . The display 
of the Pod groups presently selected 
will be magnified by factors shown In 
the n MAG= rt field heading, © . In the 
IK Format, Magnification Is XI, X5, 
and X10. In the 2K Format, It Is X1. 
X10. and X20. Note that when the first 
and second levels of magnification are 
selected, the display shows all data, 

Q , to the right of the cursor, © 
(Including the Set Point). 

5.5.1.3 Moving the Magnified Dis- 
play. When any Pod group display Is 
magnified, the cursor Is fixed at the 
left side of the monitor. As further 
magnification Is selected, (K) , the 
data takes more room on the CRT. Cer- 
tain elements of the display may 
momentarily disappear. It Is possible 
to move the data "window," to either 
the left or right of the display. 
Pushbutton (§) Is used to move the 
window to the left, and pushbutton (§) 
Is used to move It to the right. No- 
tice that the Cursor Position numbers, 

(j) , Cursor Set Point numbers,©, and 
BInaray Information field, (8), also 
change with respect to Cursor move- 
ment. 

5.5.1.4 Making Time Measurements The 
evenly spaced dotted lines, (R), show 
100 memory locations In the IK Format 
and 200 memory locations In the 2K 
Format. These are shown as 16 vertical 
dots, forming 10 rows across the 
screen. These may be used for quick 
approximation of memory (time). To 
make detailed time measurements of a 
desired area of the display, several 
methods are available. In field 
heading, (0) , a time value based upon 
the sample clock of the recording Is 
shown. 



The memory location difference, (G) , 
between the cursor's present position, 
(U) , and a selectable Cursor Set Point, 
(F) , Is shown In relation to the sample 
clock. This reveals the actual amount 
of time between the two locations. If 
the recording was taken by an external 
clock, the difference Is presented as 
the number of samples (memory loca- 
tions). Note that time (sample) meas- 
urement works In both directions from 
the Cursor "Set" point. Letter (5> shows 
a negative measurement and (£) shows a 
positive measurement. 

The normal procedure for making logic 
measurements Is to select an area of 
Interest on the display. This Is 
usually at a change of logic state 
from high to low or low to high. Use 
the Binary Information field, (R) , to 
help find a change If It is dif- 
ficult to see on the display. Proceed 
as fol lows: 

1) Position the Cursor, either by 
pressing the "CURSOR" pushbutton 
(CURSOR group) or by directly en- 
tering the desired location. 

2) Press the "SET" pushbutton to fix 
the "Set Point". 

3) Position the Cursor again to either 
before or after the set point, by 
using the "CURSOR" pushbutton or by 
direct location. 

The difference between the set point 
and the new cursor position Is pre- 
sented as atialf tone Inverse video 
field (shading). 

5.5.1.5 Arranging Channels. It Is 
sometimes helpful to view the TIMING 
DIAGRAM In a way that Is not normal I y 
presented. For Instance, the user may 
wish to view line channel A3 with B5 
immediately under it, delete an entire 
group of unimportant channels, or 
rename a previously changed line chan- 
nel. Figure 5-31 shows the procedures 
to be used when changing the channels 
displayed. The following functions are 
available: 
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• Delete a I Ine 

• Reassign a Pod Number 

• Change (swap) Pods 

• Recal I functions 

5.5.1.6 Preprogramming The Clock(s) 
Source. In the TIMING DIAGRAM It Is 
possible to change two trace para- 
meters which are usually programmed 
in the TRACE MENU: 

1) The Internal Clock sample rate 

2) The clock source for recording 

You do not need to advance the cursor 
to the "CLK" field heading,® . Simply 
use the "ROLL" pushbutton to select 
the desired clock. Enter the Internal 
Clock sample rate with the "DEC" and 
"INC" pushbuttons. The TRACE MENU Is 
automatically changed as well. When a 
recording Is desired, press the "RUN" 
pushbutton. The new recording results 
are displayed In the TIMING DIAGRAM 
and the M CLK" field stops blinking. 

5.5.2 Timing Diagram Memory 
Functions 

In the TIMING DIAGRAM, It Is possible 
to display the contents of the Source 
Memory (SRC), an OR function of both 
the Source and Reference Memories (S 
+ R), and to transfer the present 
Source Memory contents to the Ref- 
erence Memory (S -> R). Figure 5-32 
shows how these functions are selected. 

5.5.2.1 SRC. When the TIMING DIAGRAM 
Is Initial ly selected, It shows the 
Source Memory contents. Binary Infor- 
mation on the logic states for all 
channels at the current cursor posi- 
tion Is shown at the bottom of the 
display (See Figure 5-31, (8)). 

5.5.2.2 S + R. When the "MEM-select" 
pushbutton Is pressed the first time, 
the "S + R" function Is shown on the 
"MEM" field of the display. Pressing 
the "EXECUTE" pushbutton causes data 
of the Source Memory to be shown on 
the display but with an OR Indication 
of every location corresponding to 
the Reference memory. If there Is a 



BLINKING IF 
DISPLAYED DATA -*-T 
ARE NOT EQUAL u 

TO SELECTED DATA 



MEM SELECT 

r-O* 



(SSJ3 



1 

STOPS 
BLINKING 

I 
EXECUTE 

~E3 



FIGURE 5-32. TIMING DIAGRAM MEMORY SELECTION 



difference of data at the corres- 
ponding locations, these positions are 
highlighted In Inverse video, as shown 
In the Binary Information field of the 
display. This function can be thought 
of as an "overlay" of two color trans- 
parencies. 

5.5.2.3 S -> R. When the "MEM-select" 
pushbutton Is pressed a second time, 
the "S -> R n function Is shown In the 
"MEM" field of the display. Pressing 
the "EXECUTE" pushbutton causes the 
analyzer to transfer data from the 
present Source Memory to the Reference 
Memory. All previous Reference Memory 
Information Is lost, and It Is re- 
placed by the new or actual Source 
Memory. A new recording (Source) can 
now be done, and a comparison between 
the old Source (now Reference) and the 
new Source data can be made. 
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FIGURE 5-30. TIMING DIAGRAM ELEMENTS 
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TIMING DIAGRAM 
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* * If 300 MHz display is called, 
normally used pushbuttons "A" 
and "B" are used to select pods 
"a" and "b". 
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* * * 










FLASHING 




I 



48B I Tl 

XX 1 
F»2 j-I 

XX i 

D4 J 






© 



© 




© 



48B I Tl 


IM| 1 


RB-n!rJ 


XX 1 


R2 r-J 


XX 1 


R4 J 





48BIT| 


48B I Tl 


rswta I 


ISKia 1 


fla JUU l 


fl0_ruJ 


XX I 


XX 1 


B2— t^ul- 


R2_r^-J 


XX I 


XX 1 


R4 M 


oa m 







IF IN E+F GROUP 
ENTER POD: 



or 



ENTER A 
NUMBER 




FIGURE 5-31. TIMING DIAGRAM CHANNEL ARRANGEMENT 
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5.5.3 Timing Diagram Search 
Functions 

This section provides details on pro- 
cess use; i to operate £. -rch 

vide powerful and tiexioiw 

• S = R 

• S i R 

• Word 

• Sequence 

Note that the order presented Is not 
Hgnre 5-3 3 ffi "election order I. 

Xctee U oVdone tor the Jet, Po 
, s p,ayed--not .or a -^"• -ory 

in the 2K Format the searcn '=> u 
lor the whole Pod group, but only In 
tor me wnuic » p d group, 

the range of the IK roa a ^ 
E + F, depending on the rv 
L™ programmed. See Section 5.3.1.5 
Kails. It in the ^ rr t. o th 

5. 'Tearch^s ' Tee 'automatically 
fret, location to 1999. 

5 5.3.1 S - R. "hen this function Is 
seucied. the analyzer e«c£s° 

—^ liT* 1K n9 or 2K ^Uk It 
^ohes for conditions .hen the 

Figure 5-34A for operating details. 




RGU RE 5-33. T.M.NG D.AGRAM SEARCH SELECT.ON 



, « c ^ p This function 

--es !.'£ - U - ^ » /J 
function, except that Tne ^ 
looks for unequal conditions De ™r: 
iSTIourS. and Reference Memories. See 
Figure 5-34A for operating details. 

* * ^ a Word. The Word search 

x' 5, Mn allows the user to Input 
function allows th se arch 

a particular word desired for 

grating procedures to program the 
Word search. 
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FIGURE 5-34A. TIMING DIAGRAM SEARCH 
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<3> 




SRCH - SEQ 



^ 



• BLINKING 
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LOST WORD 
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OR EDIT 



CPOGE-23 



I 



ENTER WORDS FOR SEQUENCE 
SEARCH AS YOU WOULD FOR A TRIG- 
GER WORD. REFER TO FIGURE 5 -21 
TRIGGER WORD DEFINITION MENU 
OPERATION FOR DETAILS. THE WORD 
NUMBER INDICATES THE "SEQUENCE" 
OF THE SEARCH 



^ 



FIGURE 5-34B. TIMING DIAGRAM SEARCH 
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FIGURE 5-34C. TIMING DIAGRAM SEARCH 
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* BLINKING 




CAUTION 



MAKE A NOTE OF WHICH CHAN- 
NELS ARE ASSIGNED TO EACH 
LINE. THE ANALYZER WILL 
SEARCH FOR THE STATE IN 
THOSE LINES PREVIOUSLY 



ASSIGNED. IF YOU HAVE 
CHANGED THE DISPLAY AND 
DON'T VERIFY THE LINE NUM- 
BERS YOU MAY BE IN FOR A 
SURPRISE! 
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CARE 
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FIGURE 5-340. TIMING DIAGRAM SEARCH 
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5.5.3.5 Interpreting S = R, S t R, 
and WORD SEARCH Results. See Figure 5- 
35 for reference In the following 
discussion. At every true event of 
the programmed mode, an Internal 
counter Is Incremented beginning at 
0, and Is shown In the "TOTAL" field 
heading. After the search Is exe- 
cuted, the cursor moves automatical ly 
to the beginning position of the next 
search event In the programmed mode. 
The automatic direction of cursor 
movement Is towards the higher number 
In memory location. As with the Memory 
Functions, differences of data are 
also shown In Inverse video In the 
Binary Information field. An Indica- 
tion of the present cursor position 
is shown In the "SEARCH EVENT" field 
heading as well as In the CUR = XXX 
field. 

By pressing the "EXECUTE" pushbutton, 
the user may advance the cursor 
through the memory to find each occur- 
rence of a "true" condition. At the 
first pressing of the "EXECUTE" push- 
button, the cursor moves to the begin- 
ning of the event and displays the 
"TOTAL" number of conditions true. At 
the next pressing of the "EXECUTE" 
pushbutton, the cursor moves to the 
end of the event. This action can be 
repeated Indefinitely. 

Note: 

Use only the "CURSOR" group push- 
buttons to move the cursor locations 
through the display. If you change the 
TIMING DIAGRAM, or exit from It, the 
Search function selected will be 
disabled. 

If there are more than one events 
that follow Immediately, one after the 
other, the cursor moves to the begin- 
ning of the first block at an EXECUTE 
command (SEARCH EVENT). The cursor 
moves to the end of the block of 
search events. At the next "EXECUTE" 
command, this operation Is repeated 
until the highest number of events In 
the memory has been reached. The 
cursor then automatically recycles 
back to the beginning of the memory 
(or search area). 



Between every "EXECUTE," after search, 
the user may move the cursor at random 
to any position In the TIMING DIAGRAM 
without disabling the search mode 
selected. This movement Is acccm- 
pl I shed with the cursor movement push- 
buttons In the keyboard "CURSOR" group 
only. As long as the "SEARCH EVENT" 
and "TOTAL" messages are displayed, 
the cursor can be moved In the search 
mode. When the TIMING DIAGRAM Is fur- 
ther modified, the search mode Is 
disabled. 

5.5.3.6 Sequence. The Sequence search 
function Is an extended word search. 
When this function Is selected, a 
maximum of 12 words (each up to 48 
bits wide) may be searched for In a 
programmed sequence. The sequence 
search Is presented on two "pages." 
Page one provides programming for 
words 1 through 6, and page two pro- 
vides programming for words 7 through 
12. The number of the word entered Is 
Its number In the sequence. The analy- 
zer will look for each occurrence of 
that particular sequence. The "Last 
Word" Is used to tel I the analyzer 
where to stop In the sequence. Thus, a 
sequence of 12 words may be entered, 
but the user may program varying 
length of the sequence by using the 
"Last Word" option. Figure 5-34B and 
5-34C describes the procedures used to 
program the Sequence Search. 

5.5.3.7 Interpreting Sequence Search 
Results. When the Sequence function 
Is executed and the results are 
displayed, the Interpretation Is some- 
what different from the other search 
functions. The "TOTAL" then means 
that this Is the number of completely 
found programmed sequences — not the 
number of single words contained in a 
sequence event. Also, by pressing the 
"EXECUTE" pushbutton, the cursor moves 
automatically to the next beginning of 
a true sequence — not to the end of the 
current event. 

As with the other Search functions, 
the cursor may be moved at random 
within the TIMING DIAGRAM as long as 
this search function Is active. It 
will be disabled once the TIMIN6 
DIAGRAM Is further modified. 
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RGURE 5-35. EXECUTING SEARCH IN TIMING DIAGRAM 
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5.5.4 300 MHz Burst Memory 
Operational Theory 

The 300 MHz Burst Memory provides the 
user with a higher speed sampling 
capability than Is available with the 
normal recording mode. The sixteen 
Input channels labelled w a" and M b w 
are clocked with a sample rate as low 
as 3.3 ns Into a 512 Words deep, high- 
speed memory. The 300 MHz function 
receives data from the Input Pods "a" 
and "b". The recording window Is 
centered around the last trigger 
occurrence. Timing measurements are 
enhanced with an Independent Cursor 
and Cursor Set function on a separate 
Timing Display. 

This display can be magnified XI, X5 
and XI so that fine data structures 
may be clearly examined. Because the 
standard four channel ALP has a rise 
time of 2 ns and a skew of less than 1 
ns, measurements can be made with a 
timing error of less than one sample 
period. Thus, the 300 MHZ MEMORY 
DISPLAY appears to the user as If a 
magnifying lens had been placed over 
the trigger region In the data memory. 

NOTE 
Displaying channels "a + b" will cause 
"E + F" to be cancelled from the 
TIMING DIAGRAM. Data on channels "E + 
F" can be viewed In the LIST DISPLAY. 

5.5.4.1 300 MHz Overlay Method. The 
64300 Burst Memory Is an Independent 
logic analyzer with Its own tlmebase, 
which can be overlaid to memory blocks 
A, B, C, D, E and F. 



Triggering of the Burst Memory Is 
accomplished by the TRIG OUT B, which 
Is also available at the rear panel of 
the 64300. After the TRIG OUT B goes 
active, the Burst Memory Is stopped 
with a delay so that the trigger can 
be located between memory locations 
and 256 of the display. 

This delay Is used to check out the 
trigger conditions and to synchronize 
trigger words from the different mem- 



ory blocks. The delay, which Is de- 
pendent upon how many NOT or OFF 
trigger sequences follow after the 
last ADVANCE trigger sequence, Is 
automatically compensated for within 
the logic analyzer. Therefore, the 
trigger marker Is always located 
exactly at the last ADVANCE trigger 
word. 

Because the TRIG OUT B point Is always 
near the center of the Burst Memory, 
the actual trigger word Is located to 
the left of this point, depending on 
the ratto of the burst clock Interval 
to the Internal sample clock Interval. 
This ratio Is automatically determined 
and I Imlted by the software, to ensure 
that the trigger can always be Identi- 
fied within the the 300 MHZ BURST 
MEMORY TIMING DIAGRAM. Note that the 
trigger word location can also be 
affected by which sequential level the 
last ADVANCE condition was programmed. 

5.5.5 300 MHz Burst Memory Analysis 

Analysis of the 300 MHZ BURST MEMORY 
TIMING DIAGRAM Is exactly like that of 
the normal TIMING DIAGRAM, as outlined 
In Sections 5.5.1 through 5.5.3. The 
methods of manipulating the display as 
well as using the memory and search 
functions are identical, with the 
following exceptions: 

• Magnification must be changed using 
the ROLL pushbutton, not the TMG- 
MAG. Magnification Is selected In 
XI, X5, and X10 ranges. 

• The Trigger Marker must be con- 
sidered to be where the last ADVANCE 
trigger condition Is, to the left of 
this point. 

5.5.5.1 Programming the Burst 
Memory Tlmebase. The Burst Memory 
Tlmebase clock can be changed while 
the memory Is displayed using the 
INC/DEC pushbuttons. This Is the only 
recording parameter which must be 
additionally programmed. At power-up, 
the clock Is set to 300 MHz. It re- 
presents a second Internal clock, 
ranging from 3.3 ns to 10 ms. The 
ratio between the two tlmebases can be 
seen when the displays are called. 
See Table 5.3 for the 300 MHz Burst 
Memory Clock settings. 
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N = 00 = 3.3 ns 

01 6.6 ns 

02 13.3 ns 

03 20 ns 

04 50 

05 100 

06 200 

07 500 

08 1 

09 2 

10 5 
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5.5.6 List Display Analysis 

The LIST DISPLAY primarily shows the 
data recorded at each memory location 
of all line channels In numerical 
form. It also provides control over 
the analyzer memory and search func- 
tions. These are covered In separate 
sections under their respective ti- 
tles. Refer to Figure 5-36 In the 
following explanation of the LIST 
DISPLAY operation. Circle numbers In 
the figure are keyed to the text In 
this section. The LIST DISPLAY pro- 
vides these controls: 

• Cursor movement and control 

• Making sample measurements 

• Changing Pod groups parameters 

• Arranging channels In display 

• Control I Ing memory 

• Search functions 

5.5.6.1 Cursor Movement And Control. 
Cursor movement Is shown In Figure 5- 
36. Circle number (J) shows that the 
cursor can be moved up or down on the 
monitor with the Keyboard CURSOR group 
pushbuttons. Circle number (2) shows 
how to position the "Set" point. Num- 
ber (2) Illustrates how to directly 
enter the location desired for the 
cursor. 

5.5.6.2 Making Sample Measurements. 
Sample memory measurements are expres- 
sed as the difference between the 
cursor's present position and a selec- 
table Cursor "Set" point as shown In 
the field heading "C = S +/- XXXX" 
(Circle number©) In the LIST DISPLAY. 
Note that as In the TIMING DIAGRAM the 
sample measurement works In both 
directions from the cursor set point. 

The normal procedure for making logic 
measurements Is to select an area of 
Interest on the display. Then proceed 
as fol lows: 



1) Position the cursor, either by 
pressing the CURSOR pushbuttons 
(CURSOR group) or by directly en- 
tering the desired location. 

2) Press the "Set" pushbutton to fix 
the "Set Point". 

3) Position the cursor again to either 
before or after the set point, by 
using the CURSOR pushbuttons or by 
direct location. 

The measurement is the resultant dif- 
ference between the new cursor posi- 
tion and the set point, as expressed 
In the "C=S +/- XXXX" field heading. 

5.5.6.3 Changing Pod Group Parameters. 

As with the TIMING DIAGRAM, It Is 
sometimes helpful to view the LIST 
DISPLAY In a way that It Is not nor- 
mal ly presented. For Instance, the 
user may wish to delete Pods, change 
the number base, etc. It Is possible 
to make such changes to Pod groups 
that are already displayed on the 
monitor (not previously changed). Num- 
ber keys to Figure 5-36 that show 
procedures and the changes possible 
are as fol lows: 

• Turn a Pod OFF (delete from 
display) (5) 

• Change the Pod name (7) 

• Change the Pod polarity® 

• Change the number base® 

To make the changes listed above, the 
cursor must be In the "HOME" position. 
This Is Indicated by the "Greater 
Than" sign In flashing Inverse video. 
See circle number© .With these func- 
tions, It Is possible to mix number 
bases of Pod groups on the display. 
For Instance, Pod group A may be pre- 
sented In Binary, Pod group B in Hex. 
and Pod group C in Octal. 

5.5.6.4 Arranging Channels In The 
Display. The procedure to add a Pod 
group back to the display once It has 
been deleted Is shown In circle number 
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FIGURE 5-36. UST DISPLAY OPERATION 
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NOTE 



Pod groups display Is limited by the 
size of the CRT. Therefore the column 
(Pod) to be reprogrammed assumes 
highest priority. The analyzer per- 
forms a shift operation of the dis- 
played data, depending on how much 
space Is available In either direc- 
tion. The analyzer will warn the user 
prior to the "EXECUTE" command which 
Pod(s) will be deleted. This Is done 
by flashing the label (s) In Inverse 
v I deo. 

5.5.7 List Display Memory 
Functions 

In the LIST DISPLAY, It Is possible to 
cal I up the contents of the Source 
Memory (SRC), the Reference Memory 
(REF), an OR function of both Refer- 
ence and Source memories (R + S), and 
an EXCLUSIVE OR of the Source and 
Reference memories (S + R). Figure 5- 
37 shows how these functions are 
selected. 
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FIGURE 5-37. LIST DISPLAY MEMORY SELECTION 



5.5.7.1 SRC. When the LIST DISPLAY 
Is Initially selected, It shows the 
Source Memory contents. This Is pre- 
sented In numerical form, depending 
upon the number base selected. The 
Initial display shows Pod group data 
In Hexadecimal form. 

5.5.7.2 REF. When the "MEM-select" 
pushbutton Is pressed the first time, 
the "REF" function Is shown In the 
"MEM" field of the display. Pressing 
the "EXECUTE" pushbutton causes the 
contents of the Reference memory to be 
displayed. 

5.5.7.3 R+S. When the "MEM-select" 
pushbutton Is pressed a second time, 
the "R+S" function Is shown In the 
"MEM" field of the display. Pressing 
the "EXECUTE" pushbutton causes the 
Reference Memory to be displayed, but 
with an OR Indication of every loca- 
tion corresponding to the same Source 
Memory location. If there Is a dif- 
ference of data at the corresponding 
locations, these positions are high- 
lighted In Inverse video. Movement of 



the cursor In either direction shows 
the differences between the two mem- 
ories In Inverse video. 

5.5.7.4 S+R. When the "MEM- select" 
pushbutton Is pressed a third time, 
the "S+R" function Is shown In the 
"MEM" field of the display. Its func- 
tion Is exactly the same as the "R+S" 
except that the OR Is based upon the 
Source Memory contents. 

5.5.7.5 S->R. When the "MEM- select" 
pushbutton Is pressed a fourth time, 
the "S->R" function Is shown In the 
"MEM" field of the display. Pressing 
the "EXECUTE" pushbutton causes the 
analyzer to transfer data from the 
present Source Memory to the Reference 
Memory. All previous Reference Memory 
Information Is lost, and It Is 
replaced by the old Source Memory. A 
new recording (Source) can be now 
done, and a comparison between the old 
Source (now Reference) and the new 
Source data can be made. 
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5.5.8 List Display Search 
Functions 

This section provides details on pro- 
cedures used to operate the search 
functions. Figure 5-38 shows the se- 
lection order. Figure 5-39 Is a flow- 
chart showing these procedures on 
several pages. Additional ly, means of 
analysing the Search results are given 
after the section explaining those 
functions. The search functions 
associated with the LIST DISPLAY 
provide powerful and flexible means 
of analysing recorded data. The fol- 
lowing search modes are available: 

• S = R 

• S * R 

• Word 

• Sequence 

Note that the order presented Is not 
the same as selection order. This Is 
done for clarity of explanation. In 
Figure 5-38, the selection order Is 
maintained. It Is Important for the 
user to know that the search mode 
selected Is only done for the data Pod 
displayed — not for all active Pod 
groups. Also note that the memory 
format used effects the search func- 
tions. In the IK Format, the memory Is 
tested from location to 999 of the 
programmed search condition. In the 2K 
Format, the search Is done for the 
whole Pod group, but only In the range 
of the IK Pod group, E+F, depending on 
the POD SKEW programmed. See section 
5.3.1.5 for details. If, In the 2K 
Format, the Pod groups E+F are turned 
off, the search Is done automatically 
from location to 1999. 

5.5.8.1 S ■ R. When this function Is 
selected, the analyzer executes a 
search in the range of the allowable 
area (either IK or 2K formats). It 
searches for conditions when the 
Source memory equals the Reference 
memory. During this time, It displays 
the number of search cycles (SEARCH 
EVENT) and the total number of times 
the condition Is true (TOTAL). See 
Figure 5-39A for operating details. 
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DO 
1 



FIGURE 5-38. UST DISPLAY SEARCH SELECTION 

5.5.8.2 S ? R. This function operates 
In the same way as the S = R function, 
except that the analyzer looks for 
unequal conditions between the Source 
and Reference memories. See Figure 5- 
39A for operating details. 

5.5.8.3 Word. The word search function 
allows the user to Input a particular 
word desired for search directly Into 
the LIST DISPLAY. The word Is In- 
itially entered In Hexadecimal form 
for all channels desired. When this 
mode Is executed, the analyzer will 
search for the word and display the 
first occurence of It In memory. See 
Figure 5-39B for details on operating 
procedures to program the Word search. 

5.5.8.4 Interpreting S=R, S^R, and 
WORD Search Results. See Figure 5-40 
for reference In the following sec- 
tion. At every true event of the pro- 
grammed mode, an Internal counter Is 
Incremented beginning at 0, and Is 
shown In the "TOTAL" field heading. 
After the search Is executed, the 
cursor moves automatical ly to the 
beginning position of the next search 
event In the programmed mode. The 
automatic direction of cursor movement 
Is towards the higher number In memory 
location. As with the Memory Control 
functions for the LIST DISPLAY, dif- 
ferences of data are also shown In 
Inverse video. An Indication of the 
present cursor position Is shown In 
the "SEARCH EVENT" field heading as 
well as the "CUR=XXXX" field. 
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FIGURE 5-39A. LIST DISPLAY SEARCH 
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FIGURE 5-39B. LIST DISPLAY SEARCH 
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FIGURE 5-39C. LIST DISPLAY SEARCH 
5-52 



88399N 




ADVANCE 

CURSOR 

WITH 



r-( « 



OR 







[CD 



lODl [GO 





U] 



NO 




48 BIT T = 0499 C = S + 0000 SCR - WORD 

R+ B+ C + D+ E+ F+ 
CURS HX HX HX HX HX HX 
SEARCH EVENT=0003 TOTHL-099 



iRD ft 



■© 



FIGURE 5-39D. LIST DISPLAY SEARCH 
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FIGURE 5-40. EXECUTING SEARCH IN LIST DISPLAY 
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By pressing the "EXECUTE" pushbutton, 
the user may advance the cursor 
through the memory to find each occur- 
rence of a "true condition". At the 
first pressing of the "EXECUTE" push- 
button, the cursor moves to the be- 
glnnng of the event and displays the 
"TOTAL" number of conditions true. At 
the next pressing of the "EXECUTE" 
pushbutton, the cursor moves to the 
end of the event. This action can be 
repeated Indefinitely. 

Note 

Use only the "CURSOR" group push- 
buttons to move the Cursor locations 
through the display. If you change the 
LIST DISPLAY, or exit from It, the 
Search function selected will be dis- 
abled. 

If there are more than one events that 
follow Immediately, one after the 
other, the cursor moves to the be- 
ginning of the first block at an 
"EXECUTE" command (SEARCH EVENT). The 
cursor moves to the end of the block 
of search events. At the next 
"EXECUTE" command, this operation Is 
repeated until the highest number of 
events In the memory has been reached. 
The cursor then automatically recycles 
back to the beginning of the memory 
(or search area). 

Between every "EXECUTE," after search, 
the user may move the cursor at random 
to any position In the LIST DISPLAY 
without disabling the search mode 
selected. This movement is accom- 
plished with the cursor movement push- 
buttons In the keyboard CURSOR group 
only. As long as the "SEARCH EVENT" 
and "TOTAL" messages are displayed, 
the cursor can be moved In the search 
mode. When the LIST DISPLAY is further 
modified, the search mode is disabled. 

5.5.8.5 Sequence. The Sequence Search 
function Is an extended word search. 
When this mode Is selected, a maximum 
of 12 words — each up to 48 bits wide — 
may be searched for In a programmed 
sequence. The Sequence Search Is pre- 



sented on two "pages". Page one pro- 
vides programming for words 1 through 
6, and page two provides programmlnc 
for words 7 through 12. The number O: 
the word entered Is Its number In the 
sequence. The Analyzer will look for 
each occurrence of that particular 
sequence. The "Last Word" Is used to 
tell the analyzer where to stop In the 
sequence. Thus, a sequence of 12 words 
may be entered, but the user may pro- 
gram varying length of the sequence by 
using the "Last Word" option. Figure 
5-39B and 5-39C describes the proce- 
dures used to program the Sequence 
Search. 

5.5.8.6 Interpreting SEQUENCE Search 
Results. When the Sequence function Is 
executed and the results are dis- 
played, the Interpretation Is somewhat 
different from the other search modes. 
The "TOTAL" then means that this Is 
the number of completely found pro- 
grammed sequences — not the number of 
single words contained in a sequence 
event. Also, by pressing the "EXECUTE" 
pushbutton, the cursor moves automati- 
cal ly to the next beginning of a true 
sequence — not to the end of the cur- 
rent event. 

As with the other Search functions, 
the cursor may be moved at random 
within the LIST DISPLAY as long as 
this Search mode Is active. It will be 
disabled once the LIST DISPLAY Is 
further modified. 

In the LIST DISPLAY, the complete 
sequence (depending on the number of 
the last word) Is explained by the 
"GREATER THAN" sign and "X" at the 
beginning of the data line (Imme- 
diately to the right of the memory 
location number). A blinking sign 
marks the beginning of the sequence. 
The "GREATER THAN" sign Indicates a 
programmed value, where the "X" Indi- 
cates a "DON'T CARE" Word within the 
search sequence. 
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5.5.9 Data Analysis Options. Option 
selection procedures for the Data 
Analysis Mode are the same as those 
for the Pre-Record Programming Mode. 
Refer to Section 5.3.6 for details. 



5.6 FILE MANIPULATION MODE 

The 64300 provides memory for storage 
of menus, set-ups and Word Search 
definitions. These are accessed 
through the DATAPAK TABLE (Figure 5- 
41). Each solid state DataPak car- 
tridge offers 16K bytes of EEPROM for 
set-up parameters, 48K bytes (48 chan- 
nels wide x 1K deep) for Reference 
Memory, plus 8K bytes EPROM space for 
software options such as microproces- 
sor disassemblers. 

The DataPak allows several users to 
share the unit and facilitates Its 
configuration for different analysis 
needs. Operational flexibility Is 
also Increased because the user may 
either load Reference Memory from the 
DataPak for comparison with sampled 
data, or record data samples up to 48 
channels x IK bytes and transfer them 
back to the DataPak for analysis. 

The 64300 wll I automatical ly store al I 
machine parameters when power Is 
turned off, and then reload them at 
the next power-on. The DataPak can 
thus be used for storage and re- 
trieval, and for transport of stored 
configurations and data to other loca- 
tions for further testing. Note that 
the DataPak Is fully compatible with 
the ATLAS and-4850A lines of Dolch 
products. 

The DATAPAK MEMORY TABLE Is organized 
Into a 4 x 12 matrix. For 12 dif- 
ferent types of menus, displays and 
optional functions, a total of 3 set- 
ups (files) may be stored. Storing 
and recalling of files can be done 
singly or for all states. 

In addition, the user may assign a 
unique Identification label to each 
DATAPAK TABLE. At power-on, this label 
Is decoded and written Into the "USER 
ID" field. The DataPak also allows 




FIGURE 5-41. DATAPAK TABLE 

for the transfer of Source Memory 
contents to the Reference Memory (and 
Reference to Source) for storage of 
"normal w data, and for the storage and 
transfer of the 300 MHz Burst Data 
separate Source Memories. 

Note that If an option Is not 
Installed, or If It Is not compatible 
with another option (I.e., Time Stamp 
with 300 MHz), the field will not be 
accessible. 



The DATAPAK TABLE provides the fol- 
lowing functions: 

• Assigning user ID (Section 5.6.2) 

• Storing files (Section 5.6.3) 

• Storing al I files to the same number 
(Section 5.6.4) 

•Recalling files (Section 5.6.5) 

•Recalling all files with the same 
number (Section 5.6.6) 



• Transferring IK or 2K data to/from 
Memories (Section 5.6.7) 

• Transferring 300 MHz Burst Memory 
to Source Memories (Section 5.6.8) 
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Operating Instructions for each func- 
tion are presented In this section. 
Note that It Is possible to use each 
function only once (Single Mode) or to 
sequentially repeat that function 
(Multiple Mode). 

5.6.1 DataPak Table Operating Notes 

The following Items should be noted 
before beginning operations In the 
DATAPAK TABLE: 

1) The DataPak must be plugged Into 
the slot at the front of the 
64300 before power Is turned on. 
After power-on, and after the 
"SAVE" pushbutton is pressed, the 
64300 will display a blinking 
Cursor at file "01 w of the COM- 
PLETE SET-UP (RECALL) field. If 
the DataPak Is not Inserted, and 
the "SAVE" pushbutton Is pressed, 
the analyzer wll respond wtth a 
flashing "INSERT DATAPAK" mes- 
sage. 

2) Use the keyboard EDIT group push- 
buttons to control cursor move- 
ment In the table. 

3) To store or recall a specific 
menu or display, you must first 
enter the menu or display set-up 
and then press the SAVE pushbut- 
ton. The analyzer will return to 
that menu or display selected 
after each "EXECUTE" command un- 
tll another file Is selected. 

4) After store or recal I operations, 
the analyzer will return to the 
last menu or display set-up 
selected. The exception to this 
Is the "SEARCH WORD" field. The 
analyzer will return either to 
the last TIMING DIAGRAM or LIST 
DISPLAY programmed for Word 
Search. After each return, the 
file number Is Incremented. 

5) If the user has programmed a menu 
while the "X" Is showing In the 
"FILE" field heading, and reaches 
a point where the set-up para- 
meters match those of another one 



already In memory, the "X" will 
be changed to the number of the 
file In memory. The converse Is 
also true: If the user changes a 
file with a number displayed, the 
"X" will appear. 

6) The "FILE" field heading Is not 
displayed for the LIST DISPLAY, 
TIMING DIAGRAM, or SEARCH WORD 
files. 

7) If a set-up display Is stored In 
more than one file number, at re- 
call, the lowest file number is 
displayed as long as the file 
contents are the same. The user 
may then decide how many files 
may be "written over." 

8) To store or recal I In the "ALL 
STATES" or "SEARCH WORD" files, 
the cursor must be positioned 
with the EDIT group pushbuttons 
to the field desired. 

9) If the memory of the DATAPAK 
TABLE Is empty, a "FIRST INVALID 
FILE 11" message will be dis- 
played at power-on. All menus 
and displays must be reloaded. 
This message also Indicates the 
first free file number after 
f 1 1 es have been stored at each 
subsequent power-on. 

10) Options, menus, and displays 
aval I ale will be Indicated by a 
highlighted cursor In each field. 
Highlighted cursors will not be 
present for any un Installed or 
non- functioning features. 

5.6.2 Assigning User I.D. 

The Identification label of each 
DataPak Is always displayed In the 
uppermost field of the DataPak Table. 
This feature allows the user to 
readily Identify the DataPak contents. 
When the DataPak Is first received 
from the factory. It will have an 
arbitrary label assigned to it. To 
reassign the label, perform the 
fol lowing steps: 
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1) Advance the cursor with the 



"EDIT" 

"USER 

"HOME" 

cursor 

field. 



pushbuttons to the 

I.D:" field. Pressing 

will also move the 

Immediately to that 



2) Press the "ENTER" pushbutton. 

3) Enter any combination (maximum 
of 5) of alphanumerlcs In the 
"ENTRY" section of the front 
panel . 

4) Press "ENTER" again. 



5.6.3 Store File Operation 

It is possible to store a particular 
menu or display set-up in both single 
and multiple modes. Figures 5-42A, 5- 
42B, and 5-42C show the operating 
procedures. If the analyzer cannot 
store a file for any reason, it will 
display a "STORE FAILED AT POINTED 
RECORDS" message to Indicate this. A 
"Greater Than" sign will Indicate the 
flle(s) that cannot be stored at the 
extreme left side of the field 
affected. 

5.6.4 Complete Set-Up Store 

As with individual file storage, this 
function may be operated In both sin- 
gle and multiple modes. However, the 
difference Is that when a number Is 
selected for storage all file numbers 
will be stored In one block and 
assigned as the file number. It Is 
therefore advisable to quickly recall 
all files In memory to ensure that the 
DATAPAK TABLE is properly configured 
before you perform this operation. 
All menus and display set-ups that are 
active (those which can be Immediately 
accessed without further recall) will 
be stored to the number assigned In 
the Complete Set-Up Store function 
under their Individual file numbers. 
It may be useful to keep a log of all 
file management changes. Figures 5- 
42B and 5-42C show the operation for 
the Complete Set-Up Store function. 



5.6.5 Recall File Operation 

It Is possible to recall a particular 
menu or display set-up In both single 
and multiple modes. Figures 5-43A, 
43B, and 5-43C show the operating 
procedures. If a non-ex istant file 
number Is recalled, the analyzer will 
display a "RECALL FAILED AT POINTED 
RECORDS" message to Indicate this. A 
"Greater Than" sign will Indicate the 
flle(s) that cannot be recalled In the 
extreme left side of the field 
affected. 

5.6.6 Complete Set-Up Recall 

The Complete Set-Up Recall function 
operation Is exactly like that of the 
Complete Set-Up Store — with the excep- 
tion that entire file numbers can be 
recalled In blocks. Figures 5-43B and 
5-43C show the operation for this 
function. 



5.6.7 Transferring 
Memories 



Data To/From 



The DataPak Table allows the user to 
transfer al I data from the 64300 to 
the "SOURCE" memory of the DataPak. 
This data can then be recal led from 
the DataPak "REFERENCE" memory when It 
Is plugged Into any 64300. Figure 5- 
42 and 5-43 show how to Store and 
Recal I data. 



5.6.8 
Memory 



Transferring 300 MHz Burst 



The DataPak Table allows the user to 
transfer data from two separate 
recordings of the 300 MHz Burst Memory 
Into two files. These are found at 
the extreme bottom of the DataPak 
Table In the "SRC" fields. Figure 5- 
43B shows how to operate this feature. 
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FIGURE 5-42A. STORE RLE OPERATION 
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FIGURE 5-42B. STORE RLE OPERATION 
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FIGURE 5-42C. STORE FILE OPERATION 
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FIGURE 5-43B. RECALL FILE OPERATION 
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FIGURE 5-43C. RECALL RLE OPERATION 



5-64 



88399N 



win I i <.'.■.'. 



1 


X 




TRACE 
MENU 

(5.3.1-5.3.2) 












SELECT MAN 
- OR AUTO 
RECYCLE 




<5.3i> 




SELECT INT. 
- SAMPLE 
RATE 




(6.3.1.6) 




PROGRAM 
- MEMORY 
FORMAT 




(5.3.1.3) 




SELECT 
TRIGGER 
~ DELAY 
TIME 




(5 314) 




SELECT 
- POD SKEW 




(5.3.1.5) 




SELECT 

POD 

MODES 




(5.3.1.2) 




SELECT 
- CLOCK 
SOURCE 




(5.3.1.8) 




SELECT 
- THRESHOLD 
VOLTAGES 




(5.3.1.6) 




PROGRAM 
- CLOCKS + 
QUALIFIERS 



2X 



TRIGGER 
MENU 

(5.3.3-5.3.4) 



(5.3.4.1) 



(5.3.3) 



(5.3.4.3) 



SELECT 
TRIGGER 
LEVEL 
SEQUENCE 



SELECT 
TRIGGER 
LEVEL 
FUNCTIONS 



DEFINE 

TRIGGER 

WORDS 



1X 



Trigger 

WORD 
MENU PAGE 



(5.3.4.3) 



INPUT 

TRIGGER 

WORDS 



QQ 



2X 



TRIGGER 

WORD 

MENUPAGE 



(5.3.4.3) - 



] 



INPUT 

TRIGGER 

WORDS 



QB 



3X 



3X 



COMPARE 
MENU 



5.3.5-5.3.5.7) 



DEFINE 

COMPARE 

SEGMENT 



(5.3.5) 



SELECT 

START 

ADDRESS 



(5.3.5.1) 



SELECT 

END 

ADDRESS 



(5.3.5.1) 



SELECT 

COMPARE 

SKEW 



(4.3.5.2) 



SELECT 

CHANNEL 

GROUP 



(5.3.5.3) 



SELECT 

COMPARE 

MODE 



(5.3.5.4) 



] 



DEFINE 

COMPARE 

CONDITION 



(5.3.5.5) 



SELECT 
CONTINUE 



(5.3.5.5) 



SELECT 
HALT 



s (5.3.5.5) 

! r "compare" - ! 

! J MENU ! 

U i SET-UP \ 

|__MONITOR ■ 

"(5.3.5) 



PRE-RECORD 

PROGRAMMING 

MODE 

(5,3) 




•PW^FFPIIIIJ IT 



DATA 

RECORDING 

MODE 

(5.4) 



4X 



OPTION 
TABLE 
MENU 

(536) 



± 



OPTIONAL 
MENU 

(5.3.6) 




SET-UP 
MONITOR 

(6.3.7) 



LOGIC ANA- 
LYZER BUSY 
SAMPLING 



SELECT 
OPTION 



(5.3.6) 





1 






(mon)| 












TRACE/ 
TRIGGER 
MONITOR 



(5.4.1) 



(5.3.1.10) 



FIGURE 5-1 A. FUNCTIONAL FAMILY TREE 



5-65 



88399N 



FROM DATA 
RECORDING MODE 



V 











D2X) 
F3X) 




TMO S MAO 




LJ 






IX 


TIMI 

DISP 

(PODS 

(6.1 


NG 

LAY 

A+B) 

i) 


l(PODSO» 
■(PODSE+ 










SELECT 

POD 

DISPLAYS 












(S.U.H 






SELECT 
MAGNIFI- 
CATION 












(6.6.1 .2) 






MAKING 
TIME 

MEASURE- 
MENTS 












(6.8.1.4) 






CURSOR 

CONTROL 

FUNCTION 












IS.S.M) 






CHANNEL 
ARRANGE 
FUNCTIONS 












(5.5.15) 






MEMORY 

CONTROL 

FUNCTIONS 












(5.6.2) 






SEARCH 
FUNCTIONS 












(6.6.3) 






CHANGE 
CLOCK (S) 











(5.5.1.6) 



DATA 

ANALYSIS 

MODE 

(5.6) 




lo) 



LIST 
DISPLAY 

(6.5.4) 



CURSOR 

CONTROL 

FUNCTIONS 



TS5TTT 



HaRW5 

SAMPLE 

MEASURE- 

MEWTS 



(5.5.4.2) 



CHANNEL 
ARRANGE 
FUNCTIONS 



(5.5.4.3) 



CHANGE 

POD# 

BASE 



(5.5.4.3) 



MEMORY 

CONTROL 

FUNCTIONS 



(6.5.5) 



SEARCH 
FUNCTIONS 



TsTeT 



OPTIONAL 

MENUS 

(TIMING + 

LIST) 

(5.3.6) 






DATA PAK I 
TABLE 1 

(6.6.1) 1 












ASSIGN 

USER 

ID 






STORE 
SINGLE 
FILE 






(56.2) 






(5.6.3) 


TRANSFER 
1K OR 2K 
DATA TO 
MEMORY 






STORE 

MULTIPLE 

FILES 






(5.6.7) 






(S.8.3) 


TRANSFER 
300MHz 
BURST 

MEMORY TO 
SOURCE 
MEMORY 






RECALL 

SINGLE 

FILE 








(5.6.5) 


(5.6.8) 






RECALL 

MULTIPLE 

FILES 










(5.65) 






COMPLETE 
SET-UP 
STORE 










(5.6.4) 






COMPLETE 
SET-UP 
RECALL 







(5.6.6) 



FIGURE 5-1 B. FUNCTIONAL FAMILY TREE 



5-66 



IfflDOLCH 

^"^ LOGIC INSTRUMENTS. INC. 



ADDENDUM TO THE 64300 OPERATOR'S MANUAL 

TIMING LABELING 

This addendum to the 64300 manual (88399N) describes the operation and the ; 
programming of the timing display channel label Ing. rJ Thl s feature requires 
that the main software Installed In the 64300 Ic^I^ analyzer be it ^^sfon 
or later. 

I. INTRODUCTION 

With revision D (or later) software, It Is now possible to assign the Input 
channels In the timing diagram with a 5 character, alphanumeric label. 
Labeling In the timing display makes It easy to Identify the Individual 
channels by matching the label to a mnemonic or function associated with the 
partlcul ar I Ine. 

Labels are easily programmed through the front panel of the 64300, using the t 
"EDIT" and "ENTRY" functions. Both the physical (channel Input) and the 
logical (mnemonic) labels are shown In the display. 

Timing labels can be stored In the DataPaMs AUT0SAVE file. Ml active - 
channel inputs, Including the 300 MHz channels, can be labeled. 

M. OPERATING PROCEDURES 

Programming of the timing labels Is accomplished on the timing display. First" 
select the timing channel group that will be labeled by pressing the "TM3/MA6* 
key then the "SELECT" key, until the proper channels are displayed* If 
label ing Is to be done on the 300MHz channels, select that option In the 
"OPTION TABLE" menu then press the "OPTION" key. We can now begin to program 
the I abel s. 

1. Press the "HOME" key. This causes the timing display to go. Into i 
LABEL FORMAT mode. Notice that the timing: display looks something 
like that on the next page and that none of^tlje ftelds are flashing. 
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FIGURE 1. TIMING DISPLAY 
IN L/>6EL FORMAT MODE 



If the "HOME" key Is pressed again, the label section Is not 
displayed. It Is possible to select either display and by doing so. 
It will not change the present cursor and set position. (Going Into a 
labeled display will only display the first 80* of the original 
display. However, cursor control will access all of the recording.) 

2. First use the "EDIT" group up & down keys to position the cursor 
at the channel where label Ing or editing Is to be performed. The 
logtc analyzer Is now In a LABEL ENTRY mode. 

2.1 If the channel format Is to be changed, stop the cursor 
on the physical label (A0, A4, D6, etc..) and type In the new 
channel. Note that only channels within the selected display 
can be programmed In that display. I.e. channel group C 4 D 
Inputs cannot be programmed on channel group A 4 B display. 
When completed, press the "EDIT" right key to get to the first 
label position. 

2.2 If the format Is not to be changed and only labels added, 
use the "EDIT" right key to get to the first label position. 

3. There are two methods used to enter In an alphanumeric label. 

3.1 • , ENTRY ,, KEYPAD Is used to enter In characters "A" through 
"F" and numbers "0 n through M 9". The cursor automatically 
moves to the next position. 
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3.2 "EDIT" UP 4 DOWN KEYS are used to scrol I through a table 
containing characters "G" through "Z" and "space". The "EDIT" 
up key scrolls up through the alpha-table, going from "G" to 
"Z" while the "EDIT" down key scrolls down through the 
alpha-table. Once the proper character Is entered, use the 
"EDIT" right key to get to the next position. The cursor does 
not automatical ly move to the next position. 

4. When a full five character label Is Inputted, the cursor Jumps 
back to the physical label. If all five positions are not used, 
pressing the "ENT" (enter) key causes the cursor to exit from the 
label field and Jump to the next physical label. 

5. Repeat this procedure, as needed, to label other channels. The 
"SELECT" key can be used to access the other pod group display without 
exiting the LABEL FORMAT mode. To exit from the LABEL ENTRY mode 
(which permits 100% of data to be viewed), press "HOME" once to get 
back to the LABEL FORMAT mode, then a second time to get to the 
standard timing display. 




FIGURE 2. TIMING DISPLAY 
SHOWING LABELS & EDITING 
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APPLICATIONS NOTE 
AREA TRACE OPTION WITH HISTOGRAM 



The latest software revision for the Area Trace Option, Rev F, Includes 
statistical analysis of recorded data. This feature provides a convenient 
method of analyzing the recorded data and displaying the results In numerical 
and graphic form. The analysis calculates the number of recorded samples which 
are within each of the defined areas, and the percentage of the total samples 
In each area. 

The Area Trace menu Is used to define up to ten areas for data recording 
and/or statistical analysis, and to access the analysis function and display 
the results. Since the analysis Is Independent from the actual recording, the 
area limits may be changed after a recording and the analysis performed on 
different areas within the original recording (source memory only). This 
makes It possible to examine one part of the original recording more closely 
by dividing the original area Into several smaller areas. Each area Is 
Independent and the areas may overlap If desired. 

The statistical analysis Is accessed from the Area Trace menu, shown below 
(Fig. 1). 
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FIGURE 1. 



By moving the cursor to the "MENU" field and pressing the "ROLL" key, the 
calculation will be started and the menu will display "LOGIC ANALYZER ACTIVE" 
for several seconds. When the calculation Is complete, the display will 
change to "VIEW" mode, as shown below. 




FIGURE 2 



Each defined area will show the number of sampled events within that area and 
the percent of the total events shown below the dashed line. The total events 
will be greater than 1000 If any area overlaps another area, or less than 1000 
If TRACE- HI STORY" and/or "TRACE-FUTURE" were used (Extended Area Trace only). 
The graphic display shows the percentage value for each defined area from 0$ 
to 100*. 



By pressing the "ROLL" key again, the "TABLE" will be displayed, 
event and percent values together with the defined area ranges, 
is shown below. 



showing the 
The "TABLE" 




Pressing the "ROLL" key again, the "GRAPH" mode will be displayed. GRAPH mode 
graphically displays the presence of any area In the order of their occurence. 
This display has cursor control which Is used to Indicate active areas at the 
cursor position. Again, areas may overlap and are Indicated In the "AREAS ON 
CURSOR" field. Cursor control will also allow measurement of two separate 
events by samples, exactly like that found In the "LIST" mode of the logic 
analyzer. The trigger point Is Indicated by the dotted vertical line and the 
"TRIG=" field. "GRAPH" display Is shown below. 




FIGURE 4 



Pressing the "ROLL" key again will display the original Area Trace menu. The 
"RUN" key may be used from within any display to start a recording, but the 
statistical anlysls must be accessed as described above after each recording. 

Note that an area In which the start address Is greater than the end address 
Is defined as the area from the start address through FFFF HX and frcm 0000 HX 
through the end address, as shown In the example below. 



AREA STATE 


AREA RANGE 


01 ON 


+8000 HX 


+7000 HX 


Possible Data Range: 


8000 "\ 
FFFF J 


DEFINED DATA 




0000 -\ 
7000 J 


DEFINED DATA 



The statistical analysis function Is available only from the keyboard; no 
remote Interface commands are provided for access or readout. If a permanent 
record Is required, a video printer may be used to print the display. 

The statistical analysts may be used when the DAB 4K Is Installed. 
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OPTION SOFTWARE INSTALLATION 
FOR DATAPAK CARTRIDGE 

Each DataPak cartridge is capable of handling one option software 
package such as disassemblers, reference timing and data list 
formatting software. This Field Service Note describes the 
procedure for installing the software into the DataPak cartridge. 

1. Remove the cartridge from the logic analyzer (if 
installed) then remove the two flathead phillips screws on 
the top of the cartridge. The top cover should come off, 
exposing the backside of the p.c board. 

2. Remove the four, 4mm hex nuts from the backside of the 
p.c. board. With the bottom cover sitting on a flat 
surface, pull the p.c. board up and off the bottom cover. 
Note the positions of the spacers on the bottom cover 
they must remain in that order. 

3. Place the p.c. board on a flat surface with the 
component side facing up. Position it such that the 64 pin 
connector is facing you. 

4. Referring to figure 1, locate socket Ull, Positioned at 
the bottom right corner of the p.c. board. Install PROM 1 
of 2 in this socket with pin 1 at the top left corner of 
that socket. Position jumper Jl to the left position. 

5 Install PRCM 2 of 2 into socket U10, located to the left 
of Ull. Again pin 1 is the top left corner. If this PRCM 2 
of 2 is actually a RAH, then position the jumper J2 to the 
right. Otherwise, the jumper should be in the left 
position. 

6. Re-install the p.c. board onto the bottom cover with the 
4mm hex nuts. Assemble this part with the top cover and 
fasten with the two flat head phillips screws. 
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The software option is now installed. Insert it into the 64300 and 
power-up the instrument. The power-up test should recognize the 
cartridge installed option and display it in the power-up message. 
It is a good idea to label the DataPak with the option installed for 
easy reference. 

jumper J3 is a write protect for the cartridge. To set it in a 
write protect mode, position the jumper to "A" or lower position. 
To inhibit the write protect, place the jumper in the B or upper 
position. 
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